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REVISION RECORD

REVISION DESCRIPTION

A Preliminary manual, never printed.
12-1-75

B Manual released by Engineering Change Orders: 37733, 37775, 37815. Also
2-20-76 included are Engineering Change Orders: 37636, 37653, 37655A, 37656, 37667,

37669, 37673, 37679, 37700, 37705, 37726, 37734, 37742, 37743, 37744, 37771,

37772, 37774, 37783, 37787, 37788, 37789, 37799, 37800, 37807A, 37811, 37813,
37814, 37826, 37827, 37828, 37831, 37839, 37840, 37853, 37854, 37867, 37868,

37869, 37895, 37896. )

C Update manual with Engineering Change Orders: 37787C, 37801, 37825A
5-18-76 37910Aa, 37925, 37938, 37951, 37965, 37966, 37967, 37979, 48002. Technical
and editorial changes. ‘
D . |update manual with Engineering Change Orders: 37841Cc, 48003, 48014, 480283,
9-16-76 48029, 48030, 48098, 48101, 48140; Field Change:Order 48014A, Technical and

editorial changes. This edition obsoletes all previous editions.
NOTE: - Engineering Change Order 37881B inadVéftéﬁEiy omitted from rev. D.

E Update manual with Engineering Change Orders: 48056, 48086, 48113A, 48154,
11-23-76 48226, Technical and editorial changes.

F Update manual with Engineering Change Orders:; 48099A, 48365A. Technical
2-15-77 and editorial changes.
G Update manual with Engineering Change Order 48322; Field Change Orders 48365,
4-12-77 48406, 48407. Technical and editorial changes.
H Update manual with Engineering Change Orders 48575, 48504; Field Change
5~10-77 Order 48504, Technical and editorial changes.
J Update manual with Engineering Chénqe Order 48477; Field Change Orders 48477,
8-5-77 48490, 48494.  Technical and editofial.
K Manual updated to include the follo&inq,Enqinéerinq Change Ordexs 48574,
(10-10-77) 48630, 48690A. Technical and Editorial céhanges.
L Manual updated to include (he following Engineer Change Orders 48602, 48744,
(12-9-77) Technical and Editorial changes.
M Manual updated to include Engineering Change Orders 55084, 48896, Technical
(2-28-78) and Editorial changes.
N Manual updated to include Engineering Change Orders 48953, 48798. Technical
(4-24-78) and editorial changes.
P Manual updated to include Engineering Change Order 55155, Technical and
(6-26-78) editorial changes. '
R Manual updated to include Engineering Change Order 55168. Technical and

(8-14-78) editorial changes.
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REVISION RECORD (CONTD)

REVISION DESCRIPTION
S Manual updated to include Engineering change order 55310, and 55393.
(10-18-78) Technical and Lditorial changes.
T Update with Engineering Change Order 55290 and additional technical
(01-10-79) and editorial changes.
U Manual updated to include Engineering Change Orders 55521, 55520, 55534,
(5-2-79) 37826 and 55522. Additional Technical and Editorial changes.
\Y Manual updated to include Engineering Change Orders 55658, 55523B, 55700,
(7-11-79) and Field Change Order 55700. Additional Technical and Editorial changes.
W Manual updated to include Engineering Change Orders 55798, 55812 and
(11-6-79) additional Technical and Editorial changes.
Y Manual updated to include Engineering Change Order 55884,
(11-27-79)| Additional Technical and Editorial changes.
A Manual updated to include Engineering Change Orders 60000 and 55844B.
(1-11-80) Additional Technical and Editorial changes.
AA Manual updated to include Engineering Change Order 60071, Additional
(4-15-80) Technical and Editorial changes.
AB Manual updated to include Engineering Change Order 55952B. Additional
(7-8-80) Technical and Editorial Changes.
AC Manual updated to incorporate Engineering Change Order 60129 (Class II),
(3-6-81) | 60353 and 60381. Technical and editorial changes.
AD Manual updated to incorporate Engineering Change Orders 60392, 60421 and
(6-20-81) Field Change Order 60394, Technical and editorial changes.
AE Manual updated to incorporate Engineering Change Order DJ00043A. Technical
(10-8-81) and editorial changes.
AF Manual updated to incorporate Engineering Change Orders DJ00029, DJ00044,
(3-5-82) Technical and editorial changes.
AG Manual updated to incorporate Engineering Change Orders DJ00143A, DJ00198.
(5-18-82) Technical and editorial changes.
AH Manual updated to incorporate Engineering Change Order DJ00282, Field Change
(8~3l-825 Order DJ00282. Technical and editorial changes.
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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET

This manual and the related manuals cover all configurations of the equipment as specified

in the Preface of the manual. In order to be assured that the manual (s) matches the equip-
ment, verify that all Field Change Orders (FCOs) documented in the manual have been installed
in the equipment. Listed below are all the FCOs that have been documented in the manual(s),
along with the field and manufacturing effectivity of those changes. Determine the series
code of the equipment from the equipment FCO Log. If this series code is listed in the
"Field Effectivity" column below, then the FCO number must also appear on the FCO Log to
ensure that the equipment configuration matches the manual configuration.

This correlation sheet also applies to the following related manuals:

Publication No. Rev.

Publication No. Rev.
Publication No. Rev, Publication No. Rev.
FIELD MANUFACTURING
FCO NUMBER EFFECTIVITY EFFECTIVITY EQUIPMENT AFFECTED/COMMENTS
48014A 3~09 10 & Above
48365 9-13 14 & Above BJ701 A/C/E
48406 9-13 14 & Above BJ7Bl C/D
48407 9-13 14 & Above BJ7Bl1 A/B/E/F
48504 8-15 16 & Above BJ7Bl C/D
48477 8-15 16 & Above BJ7B1B
48490 8-15 16 & Above BJ7B1D
48494 10-15 16 & Above BJ701B
60379 29-36 37 & Above BJ701A-F/J/K
60394 01-37 38 & Above BJ701A-F/J/K
None 39
None 40
None ‘ 41
None 42
None 43
DJ00282 08-43 44
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LIST OF EFFECTIVE PAGES
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New features, as well as changes, deletions, and additions to information in this manual are
indicated by bars in the margins or by a dot near the page number if the entire page is
affected. A bar by the page number indicates pagination rather than content has changed.

PAGE REV PAGE REV PAGE REV PAGE REV PAGE REV
Cover - 2-5 T 3-29 D 4-3 AF 4-54 AF
Blank - 2-6 T 3-30 D 4-4 AF 4~55 AF
Title P - 2-7 T 3-31 D 4-5 T 4-56 AC
ii AG 2-8 T 3-32 D 4-6 T 4-57 AF
ii.i AH 2-9 AF 3-33 P 4-7 - T 4-58 AC
Blank - 2-10 AD Blank - 4-8 AC 4-59 AC
iii AH S-3 Div - S-3D Div - 4-9 AC 4-60 AC
Blank - Blank - Blank - 4-10 T 4-61 AC
v AH 3-1 D 3-35 F 4-11 7 4-62 AC
vi AH Blank - 3-36 W 4-12 AR 4-63 AC
vii AG S-3A Div | - 3-37 U 4-13 AF 4-64 AF
Blank - Blank - 3-38 F 4-14 AE 4-65 AF
ix AD 3-3 D 3-39 R 4-15 AF 4-66 AF
x AD 3~-4 AD 3-40 R 4-16 AE 4~67 AF
xi AC 3-5 R 3-41 F 4-17 AF 4-68 AF
xii AF 3-6 AD 3-42 F 4-18 AE 4-69 AF
xiii AF 3-7 AD 3-43 F 4-19 AF 4-70 AF
xiv AC 3-8 AD 3-44 F 4-20 AH 4-71 AF
S-1 Div - 3-9 AD 3-45 T 4-21 AE 4-72 AF
Blank - 3-10 AF 3-46 F 4-22 T 4-73 AF
1-1 D 3-11 AD 3-46.1 F 4-23 T 4-74 AF
1-2 D 3-12 AD 3-46.2 T 4-24 AH 4-75 AF
1-3 K S$-3B Div | - 3-47 F 4-25 AH 4-76 AF
1-4 T Blank - 3-48 . Z 4-26 AF 4-77 AF
1-5 D 3-13 AD 3-49 T 4-27 AF 4-78 AF
1-6 M 3-14 AD 3-50 T 4-28 AF 4-79 AF
1-7 M 3-15 AD 3-51 T 4-29 AF 4-80 AF
1-8 D 3-16 AD 3-52 Z 4-30 AF 4-81 AF
1-9 AB 3-17 AB 3-52.1 T 4-31 AF 4-82 AF
1-10 AB 3-18 z 3-52.2 T 4-32 AF 4-83 AF
1-11 AB 13«19 AD ;—52 \4 4-33 AF 3-84 AF
1-12, D _ - 3-5 U _ -85
e Fe R I e RN I e e A
1-14 ac 3-22 AP 3-54.2 u A3c AP 4-87 e
1-15 AC $-3C piv | - 3-55 T 4-37 AF Blank =
1-16 AC Blank _ 3-56 AF 4-38 AF S-5 Div -
1-17 ac 3-23 W 3-57 T 4-39 AR 5-1 Y
1-18 AE 3-24 W 3-58 J 4-40 AC Blank -
1-19 AC 3-25 D 3-59 D 4-41 AC 5-2.1 v
1-20 AC 3-26 D 3-60 Z 4-42 AC 15-2,2 v
§-2 Div | - 3-27 AC 3-61 AF 4-43 aF || 5-2.3 Y
Blank - 3-28 D 3-62 b/ 4-44 AC 5-2,4 Y
2-1 AF 3-63 AF 4-45 AC 5-2.5 Y
222 T Blank - 4-46 AC 5-2.6 Y
2-3 T S-4 Div - 4-47 AC 5_207 Y

Blank - - 5-2,8 Y
2-4 T 4-48 AC
4-1 T 4-49 AF 5-2,9 Y
Blank - 4-50 AC Blank -
4-2.1 T 4-51 AC 5-3 Y
Blank. .- 4-52 AC 5-4 Y
4-53 AcC 5-5 Y
[ 56 oy |
v
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5-12.2 E 6-28 E Blank - B-1 U
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5-24 J 6-38 AG A-6 U B-11 u
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6-5 AH 6-45 AB A-14 U B-20 AH
6-6 AB 6-46 v A-15 u B-21 u
6-7 AB 6-46.1 v A-16 U B-22 u
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6-18 B 6-52 ac A-25 U B- u
6-19 7 6-53 ac A-26 U
6-20 B §-54 AF
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PREFACE

*

This manual contains maintenance information
applicable to the following Control Data®
Storage Module drives (SMD's)

BJ701A BJ701J BJ7B1F
BJ701B BJ701K BJ7B1J
BJ701C BJ7B1A BJ7B1K
BJ701D BJ7B1B BJ7B1L
BJ701E BJ7B1D
BJ701F BJ7B1E

Maintenance information is provided by six
sections in this manual. Section numbers
and a brief description of their contents
are listed below.

Section 1 - Installation and checkout.
Provides information on prepar-
ing the drive for initial use:
unpacking, power/signal cabling,
and initial checkout.

Section 2 - Preventive Maintenance.
Provides detailed procedures
on maintaining the equipment.

Section 3 - Corrective Maintenance. Provides
general maintenance information,
drive tests and adjustments,
trouble analysis aids, repair and
replacement procedures,

83311300 AC

Section 4 - Diagrams. Contains logic dia-
grams and assembly schematics.

Section 5 - Wire Lists. Provides documenta-
tion on wiring for logic and
mechanical assemblies.

Section 6 - Parts Data. Contains parts lists
and illustrations showing all
field replaceable parts.

Manuals applicable to the Storage Module
Drive are as follows:

Publication No. Title
83311300 Maintenance
83317300 Reference
83322840 TB§03 D/E

Maintenance

A guide for the Disk Drive Operator, Publi-
cation number 83323770, is also available
through Literature Distribution Services at
the following address:

Control Data Corporation
Literature Distribution Services
308 North Dale St.

St. Paul, MN 55103
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1. INSTALLATION AND CHECKOUT
Introduction
Uncrating
Cabinet Installation
General
" Location
Leveling and Aligning
Power Wiring
Site Electrical Requirements
Power System Grounding
System Grounding
Floor Grid Available
Floor Grid Not Available
AC Power Connections
Signal Cabling
Sector Plug Installation
Drawer Mount Installation
Rack Mount Installation
General
Assembly Instructions
Slide Assemblies Installation
Initial Checkout and Startup
2. PREVENTIVE MAINTENANCE
Introduction
Maintenance Materials
Level 2 Maintenance Procedures
Head Dusting
Level 4 Maintenance Procedures
Inspect Actuator Assembly

Clean Primary Filter (All units
except Acoustic 2X)

Clean Primary Filter (2X Option only)

Check Power Supply Outputs

Clean Shroud and Spindle
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1-1
1-1
1-4
1-4
1-5
1-5
1-5
1-5
1-7
1-7
1-8
1-8

1-8

Clean and Lubricate Lockshaft

Clean Carriage Rails and Bearings
Level 6 Maintenance Procedures
Replace Absolute Filter
Testing Absolute Filter
Replacing Absolute Filter
3. CORRECTIVE MAINTENANCE
Introduction
3A. GENERAL MAINTENANCE INFORMATION
General
Safety Precautions

Maintenance Tools and Materials

Maintenance Preliminary Conditions

Interlocks
Disk Pack Installation and Removal
Installation
Removal
Case Assembly Raising and Lowering
1X Acoustic Top Case Raising
1X Acoustic Top Case Lowering
2X Acoustic Case Raising
2X Acoustic Case Lowering
Deck Maintenance Position
Raise Deck
Lower DNeck
Logic Chassis Maintenance Position
Side Panel Removal and Installation
Off-Line Operation
Use of Test Software
Manual Head Positioning
Power On Manual Head Positioning

Power Off Manual Head Positioning

3-12

Preparing Drive for Off-Line Operation 3-12

Preparing Drive for On-Line Operation 3-12
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3B. DRIVE TESTS AND ADJUSTMENTS
General
Plus and Minus 5-Volt Regulators
Adjustments S/C 23 & Below
Adjustments S/C 24 & Above
Head Alignment
General
Initial Setup
Servo Head Offset Check

Read/Write Heads Check and
Adjustment

Velocity Gain Adjustment
40 Megabyte Units
80 Megabyte Units

3C. TROUBLE ANALYSIS AIDS
General
Power System Checks
Output Voltages Check
Emergency Retract Test
Servo System Adjustments and Checks
. General
Velocity Gain Check
Fine Position Amplitude Check
On Cylinder Delay Check
Coarse Velocity Integrator Check
Digital to Analog Converter Check

Velocity Transducer Gain Uniformity
Check

Fine Enable Switching Level Check
Track Servo Amplitude Check
Cylinder Pulse Switching Level Check
End of Travel Check
On Cylinder Switching Level Check
Loss of Sexvo Control Checks
Fine Position Offset Check
Read/Write System Check
Head Amplitude Test
Miscellaneous Logic Checkout
Start/Stop Time

Speed Sensing

3-13

3-13
3-13
3-14
3-14
3-14
3-16
3217

- 3-18

3-21
3-21
3-21

3-23
3-23

3-23

3-23

3-23

3-23

3-25
3-27
3-27
3-29

'Drive Motor Replacement

Power Up Clear

3D. REPAIR AND REPLACEMENT PRCCEDURES
General

Blower Motor Replacement

Brake Place Replacement

Cam Tower Replacement

Carriage and Coil Assembly

‘Circuit Breaker Replacement

Drive Belt

Adjustment
Replacement
Drive Motor Replacement

(Alternate
Method)

Deck Interlock Switch (AlS4)
Adjustment
Removal/Replacement

Repair

‘Head/Arm Assemblies

Adjustment
Removal/Replacement
Repair
General
Head Inspection
Head Cleaning
Head Arm Replacement Criteria

Disk Pack Handling (CE and Data
Parts)

Disk Pack Inspection and Cleaning
Heads Loaded Switch .
Adjustment
Replacement

Hysteresis Brake Replacement
(S/C 08 W/0 37669 & Below)

Hysteresis Brake Replacement
(s/C 08 W/ 37669 & Above

Power Amplifier Assembly Replacement

Power Supply Replacement

Power Supply Module Repair and
Replacement (S/C 23 & Below)

3-35
3-35
3-35
3-35
3-36

3-46

3-46
3-46.1
3-46.1

3-46.1
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Power Supply Replacement
(S/C 24 & Above)

Rail Bracket Assembly

Relay Replacement (K2)
Servo Preamp Board Replacement
Speed Sensor
Adjustment
Replacement
Spindle Assembly
Spindle Replacement
Lockshaft Replacement
Spindle/Carriage Alignment
Static Ground Spring
Adjustment
Replacement
Time Meter Replacement
Triac Replacement
Velocity Transducer

4. DIAGRAMS
Introduction

9.67 and 4.84 Clock Diagrams
(CLSV Revs A-C)

9.67 and 4.84 Clock Diagrams
(CLSV Revs D & Above)
9.67 IHz, 19.34 MHz Clocks

Target Register, Target Mux
(Applicable to 5PEV)

Target Register, Target Mux
(Applicable to BPEV)

RPS Steering and Interrupt
(Applicable to 5PLV)

RPS Steering and Interrupt
(Applicable to BPEV)

Bus In Bits 0 thru 5

Bus In Bits 6 and 7, Write and Read
Gate (Applicable to 5PEV)

Bus In Bits 6 and 7, Write and Read
Gate (Applicable to BPEV)

Access Control and Index/Sector Decode

Reverse EOT Pulse and Max Address
Fault

Access Control (Applicable to ELVV)
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3-61
3-61
3-61

4-11
4-12

4-13

4-14

Access Control (Applicable to MLVV)
Access Control (Applicable to ELVV)

Access Control (Applicable to MLVV)

Servo Fault, Load and RTZ (Applicable
to ELVV)
Servo Fault, Load and RTZ (Applicable

to MLVV)
Head Select, R+W and Cylinder Fault

Power Up Master Clear and Voltage
Fault

Miscellaneous Fault Detect + Speed
Detect (S/C 09 W/0 37381, 37869 & Blw)

Miscellaneous Fault Detect + Speed
Detect (S/C 09 W/ 37831 but not 37869)

Miscellaneous Fault Detect + Speed
Detect (S/C 09 W/ 37869 & Above)

Unit Select (S/C 09 Ww/0 37831, 37869
& Below)

Unit Select (S/C 09 W/ 37831 & Above)
Transmitters

Transmitters

Receivers

Receilvers

On Cylinder Sense, Emergency Retract
Control and Switching Mode

Power Amp Control

Fine Servo Decoder, Part 1
Fine Servo Decoder, Part 2
Part 3

Fine Servo Decoder,

FWD/REV EOT Enables, Read AM Enable,
Logic Plug and Unit Select Gating

Fine Enable, Offset Command Pulse and
Fine Position

Offset Command and Fine Position
Analog

Summing Amp Output and Velocity
Seek Difference Generation
Cylinder Address Register
Difference Counter

Write Compensation - Converter,
Pattern Register and Decoder

Write Compensation - Compensated
MFM Data



Analog to Digital Converter

(Applicable to ELRV only) 4-49
Analog to Digital Converter

(Applicable to ALRV + HLRV) 4-50
Lock to Data and Address Mark Detection
(Applicable to ELRV) 4-51
Address Mark Detect

(Applicable to ALRV) 4-52
Lock to Data and Address Mark Detection
(Applicable to HLRV Rev B & Below) 4-53
Lock to Data and Address Mark Detection
(Applicable to HLRV Rev C & Above) 4-54
Input Control, Data Strobe Delay 4-55
Phase/Frag Comptr, Filter and VCQ 4-56
Data Separator 4-57

Head Select and Read Preamp A5
Assembly 4-53

Write Driver, Write Current Control
A5 Assembly 4-59

Write Enable and Write Fault Detect .
A5 Assembly 4-60

Al0 - Control Panel Assembly (Type
BZYN) . 4-61

Al0 - Control Panel Assembly (Type
BZYW) 4-62

Speed Sensor Pulses (Applicable to
AXPN) 4-63

Speed Sensor Pulses (Applicable to
BXPN) Mods A~J & CXPN Mods A-C) 4-64

Speed Sensor Pulses (Applicable to
BXPN Mods K & Above & CXPN Mods
D & Above) 4-65

Start Triac Control, K1l Relay Control
Brush Relay Control (Applicable to
AXPN) 4-66

Start Triac Control, K1 Relay Control
Brush Relay Control (Applicable to
BXPN Rev A-J & CXPN Rev A-C) 4-67

Start Triac Control, K1 Relay Control
(Applicable to BXPN Rev K & Above &
CXPN Rev D & Above) 4-68

Speed 8 Interlocks (Applicable to
AXPN) 4-69

Speed 8 Interlocks (Applicable to
BXPN) Rev A-J & CXPN Rev A-C) 4-70

Speed 8 Interlocks (Applicable to

BXPN Rev K & Above CXPN Rev D
& Above 4-71

xii

Power Up Sequence, Emergency Retract
& Brake Control (Applicable to BXPN
Rev A-J & CXPN Rev A-C) 4-72

Power Up Sequence, Emergency Retract
& Brake Control (Applicable to BXPN
Rev K & Above & CXPN Rev D & Above) 4-73

Chassis Map o 4-74

A8 Power Amp Assembly
A9 Emergency Retract Assembly
(S/C 21 & Below) 4~75

A8 Power Amp Assembly
A9 Emergency Retract Assembly
(S/C 22 & Above) 4-76

Ferro Resonant Xfmr

Power Supply Schematic

Al, A2, A3 Assemblies

(S/C 23 & Below) . 4-77

Ferro Resonant Xfmr
Power Supply Schematic
Assembly (S/C 24 & Above) 4-78

Al/A2 Assemblies
+5, -5 Volt Regulator

Assembly Al 4-79
Cabling/Block Diagrams

(S/C 09 & Below) 4-81
Cabling/Block Diagrams with _XPN

Interlock (S/C 10-23) 4-82
Cabling/Block Diagrams with BXPN

Interlock (S/C 24 & Above) 4-33
Track Servo Preamp 4-84
Tag/Bus Decodes 4-85

5. WIRE LISTS

Introduction 5-1
Wire Wrap Wire Lists 5-1
Non-Logic Wire Lists 5-1
Logic Backpanel Wirewrap ' 5-2.1
Base Assembly Wire List 5-7
Cable Assembly W4 Wire List 5-9
W5 Harness Wire List (S/C 09 & Blw) 5-11
W5 Harness Wire List (S/C 10 & Abv) 5-12.1
DC Harness W6 Wire List 5-13
W10 Cable Assembly, Wire List 5-14
W12 Cable Assembly Wire List 5-15
Power Amp Driver Wire List 5-16
AC Harness Wire List 5-16.1
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I/0 Cable Jire List
Fan Cable Wire List

Transducer Cable W/L

1-1 Drive Physical Configurations

1-2 Pack Cover

1-3 Drive Shipping Hardware

1-4 Cabinet Without Drawer Mount
Space Requirements

1-5 Cabinet with Drawer Mount
Space Requirements

1-6 Line Current vs Start Up Time

1-7 AC Power Plug

1-8 TBl Input Wiring

1-9 Basic Cable Routing with
Drawer Mount

1-10 System Cabling

1-11 Sector Plug Installation

1-12 Cabinet Before Drawer Mount
Installation

1-13 Cabinet After Drawer Mount
Installation

1-14 Ballast and Front Panel
Installation

1-15 Rear Door Ground/Fan Cable
Installation

1-16 Slide Assembly

2-1 Positioning Head Arm Assemblies

2-2 Typical Formation of Oxide
Particles on Head Pad

2-3 Using Super Dry Dust Remover

2-4 Wiping Head Pads

2-5 Returning Head Arm Assemblies to
Retracted Position

2-6 Air Filter Locations (All units
except Acoustic 2X)

2-7 Cabinet Filters (Acoustic 2X

only)

2-7.1 Carriage Rails and Bearings
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INSTALLATION AND CHECKOUT






INSTALLATION

AND CHECKOUT 1

INTRODUCTION

This section contains information concerning
the initial installation and checkout of the
drive.

The drive comes from the factory in any one
of three configurations (refer to figure
1-1):

o Cabinet with drive on top.

© Cabinet with drive on top and also a
drawer mounted drive.

e Drawer mount to be mounted in an
available cabinet.

The basic configuration is a cabinet with a
drive mounted on top. This basic configura-
tion is expanded by adding a drawer mounted
unit to the lower part of the cabinet. The
drawer mount can be factory installed or may
come separately, in which case it must be
installed in a cabinet not already contain-
ing a drawer mount.

This section contains procedures for instal-
lation of all three configurations and is
divided into the following areas:

o Uncrating - Describes the removal of
the unit from the shipping package.

© Cabinet Location and Leveling -
Describes installation of the drive
cabinet (with or without drawer mounted
drive) .

o Power Wiring - Explains the grounding
and wiring of the drives power system.

e Signal Cabling - Explains the connec-
tion and routing of the drive I/0
cables.

© Sector Plug Installation - Describes
the installation and wiring of the
sector plug.

o Drawer Mount Installation - Describes
installation of the drawer mounted
drive into the cabinet.

o Final Checkout - Describes the final
checkout of the drive.

83311300 D

UNCRATING
CAUTION

As unit is uncrated,use tools
carefully to prevent damage to
any assembly.

As unit 1is uncrated, inspect it for possible
shipping damage. All claims for this type
of damage should be filed promptly with the
transporter involved. If a claim is filed
for damages, save the original crating ma-
terials. Most crating material may be
reused if reasonable care is used while un-
crating.

Uncrate the unit as follows:

ST R R

WARNING

Use care while cutting steel
straps as they may whip when
cut.

1. On air-shipped units, cut straps secur-
ing unit to skid.

2. Remove external packing material.
3. Remove polyethylene dust cover.

4. Open top cover by grasping sides of
cover at back of unit and raising
(cover is hinged at front of frame)
cover up.

5. Open pack access cover by squeezing
cover latch (figure 1-2).

6. Remove screw securing deck assembly to
deck holddown bracket (figure 1-3).
Loosen screw securing bracket to base
assembly. Slide bracket away from deck
as far as bracket will go and rotate
bracket 90 degrees clockwise. Tighten
screw. Install screw removed from deck
into hole in deck, tighten screw.

7. Remove two deck-to-frame holddown
screws at bottom of shroud (figure 1-3).

8. Raise deck assembly and install deck
support bracket (figure 3-2).



CABINET WITH TOP MOUNTED
DRIVE

DRAWER MOUNT DRIVE

~

CABINET WITH BOTH TOP
MOUNT AND DRAWER MOUNTED DRIVES

Figure 1-1. Drive Physical configurations

9D27

83311300

D



10.

11.

12.

Inspect base assembly, deck assembly
and power supply for damage.

Raise deck assembly and remove deck
support bracket.

Secure deck assembly to base assembly
using deck-to-frame hold down screws
removed in step 7.

NOTE

Do not raise deck without
first installing spacer and
holddown screw between rear
shock mounts and hinge as
shown in figure 1-3.

Remove the screw located between the two
shock mounts at rear of deck (figure
1-3). Remove spacer between deck and
frame. Install screw and spacer in

keeper hole in deck casting (screw must
be securely installed in area between
shock mounts whenever raising deck as-
sembly) .

13.

14.

15.

16.

17.

18.

19.

Inspect top of deck assembly for damage.

Loosen two turnlock fasteners securing
the logic chassis to the support arm at
rear of deck. Swing support arm out
away from logic chassis.

Grasp logic chassis fan and raise chas-
sis up. Lock chassis in this position
using slide bar on top of magnet assem-
bly (figure 1-3).

Inspect logic chassis connectors and
wiring for loose or broken wires. Make
sure all logic cards are firmly seated
in connectors.

Lower logic chassis and secure chassis
in place using support arm and two turn-
lock fasteners.

Remove carriage locking pin and place it
in storage hole (refer to figure 1-3).

Close top cover and pack access cover.

9b28

Figure 1-2. Pack Cover
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20. On cabinet model, replace right side
panel.

NOTE -

If unit will not be placed on
a false floor, install levelers
before removing unit from skid.

21. Manually lift drive and remove skid .

from underneath.

DECK REAR HOLD DOWN SCREW

NOTE: :

BEFORE RAISING DECK, INSTALL
SPACER BETWEEN DECK AND
SHOCK MOUNT BRACKET.

LD

-) &
TIGHTEN DECK TO SHOCK AN >
MOUNT USING DECK REAR
HOLD DOWN SCREW AS SHOWN. @ |
@00
)

CARRIAGE LOCKING HOLE (SHIPPING)
CARRIAGE LOCKING HOLE (STORAGE)
CARRIAGE LOCKING HOLE (HEAD ALIGNMENT)

DECK TO FRAME
HOLD DOWN SCREWS

Figure 1-3.

CABINET INSTALLATION
GENERAL

The cabinet installation involved deter-
mining a suitable lncation and then leveling
and aligning the unit once it is located.

KEEPER HOLE (SECURE
SPACER TO DECK KEEPER
HOLE USING DECK REAR
HOLD DOWN SCREW WHEN
DECK 1S LOWERED)

SPACER
SLIDE BAR

DECK HOLDDOWN BRACKET

8J2IE

Drive Shipping Hardware
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LOCATION

When the drive is installed, there must be
enough clearance around the unit to permit
access to it for maintenance.
figures 1-4 and 1-5 give the size and space

requirements of the drive.

LEVELING AND ALIGNING

The following procedure describes the level-
ing and aligning of the cabinet.

Table 1-1 and

1. Roll cabinet to designated location.

2. Turn down leveling pads until casters

‘are completely off of floor.

TABLE 1-1. INSTALLATION REQUIREMENTS
3. Place spirit level on main deck so ends
of level point to front and rear of
Specification Value deck. Ievel unit to height of other units.
Cabinet 4. Adjust leveling pads until surface is
horizontal within three angular degrees.
Height (36.2 in)
5. Place spirit level on main deck so ends
Width (21.5 in) of level point toward sides.
Depth (36.0 in) 6. Adjust leveling pads until surface is
horizontal within three angular degrees.
Weight (345 1b)
7. Repeat procedure until main deck is
Drawer Mount horizontal within three angular degrees
regardless of spirit level orientation.
Height (11.2 in)
Width (19.3 in) POWER WIRING
Depth (30.6 in) SITE ELECTRICAL REQUIREMENTS
Weight (165 1b) Drive power requirements are listed in table
1-2, Drive line current versus startup time
is shown in figure 1-6.
- 9.0 36.0 18.5 —3
/Ntt\\\
// \\\
’ /7
/ / N
’ 7
/ 7 )\
/7 4
’ N
, , \ . Q)
! % 36.0 21,5 —I 19
7
/
/
/
/
61.0 <.
~ . N
SIDE VIEW REAR VIEW
36.2 N
N
0 0 0
N
N
N
N
7 ~7 L Il N
L5 Y S W NI N N N N N W N W W N W WA A N W W W N W W W N N N W N N W W W N N U N N W W W N W N N W W N N N N N N W N Y
NOTES:
18.5 ———> (D CLEARANCE TO NEAREST OBSTACLE MUST BE
MINIMUM OF 19 IN. FOR MAINTENANCE PURPOSES.
2. DIMENSIONS ARE GIVEN IN INCHES. 9D29
Figure 1=-4, Cabinet Without Drawer Mount Space Requirements
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Figure 1-5.

I. DIMENSIONS ARE GIVEN IN INCHES.

9D30

Cabinet With Drawer Mount Space Requirements

TABLE 1-2. POWER REQUIREMENTS
Specifications Value
AC Power Input Voltage Frequency Phase
Options _—
100 (£10) V ac 60 (+.6, -1.2) Hz 1
100 (£10) V ac 50 (+.5, -1) Hz 1
120 (+8, =-18) V ac 60 (+.6, -1) Hz 1
220 (+15, -25) V ac 50 (+.5, -1) Hz 1
240 (+17, -27) V ac 50 (+.5, -1) Hz 1
Power Used With Max Line Power Power
Disks and Carriage Power Input Current Consumption Factor
in motion -
100 v 60 Hz 6.2 A 0.55 KW .80
100 v 50 Hz 7.0 A 0.69 KW .77
120 v 60 Hz 6.6 A 0.47 KW .70
220 V 50 Hz 4.9 A 0.70 KW .60
240 V 50 Hz 5.1 A 0.75 KW .57

Table continued on next page.
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TABLE 1-2. POWER REQUIREMENTS (CONT'D)
Specifications Value
Power Used With Max Line Power Power
Disks and Carriage Power Input Current Consumption Factor
at Rest
100 v 60 Hz 1.3 A 0.13 KW 0.9
100 v 50 Hz 1.5 A 0.17 KW 0.9
N 120 Vv 60 Hz 1.4 A 0.14 KW 0.9
220 v 50 Hz 1.4 A 0.30 KW 0.9
N 240 V 50 Hz 1.5 A 0,35 KW 0.9
Start Up Current Refer to figure 1-6

Power System Grounding

The site ac power system must have provisions
for correct equipment safety grounding. All
N of the following conditions must be met.

1. The branch circuit supplying ac power

to the drive must have safety ground

~ provisions., Therefore, this current
must include an insulated grounding
conductor that is identical to the
grounded and ungrounded branch circuit
conductors. The insulated grounding
conductor shall show either a green
color or green with a yellow strip.

2. The grounding conductor specified in
step 1 is to be grounded at the service
equipment.

All power receptacles (including con-

venience outlets for oscilloscopes and

other test equipment) must be at a com-

mon ground potential to prevent shock

N hazards if two equipments are touched
simultaneously. Therefore, all attach-
ment-plug receptacles in the vicinity
of the drive are to be the grounding

N type; furthermore, the grounding con-

ductors serving these receptacles are

to be connected to the same grounding

conductor that serves the drive.

System Grounding

~ The controller and its attached drives must
be connected to earth ground. The permissible
grounding schemes,listed in preferred order,
are:

1. Controller and drives connected to
qualified site floor ground. A quali-
fied ground would be a floor grid

N where the horizontal and vertical
members of the grid are mechanically

~ 83311300 M

secure and have ground straps or their
equivalent joining them to assure a
constant ground potential. In turn,the
grid must be connected to earth ground.
An alternate qualified floor ground is
a grounding grid or grounding bus sys-
tem provided under the false floor.

2. Controller and drives connected to
otherwise qualified floor grid, except
that floor grid is isolated from earth
ground. In this case, controller is
then connected to earth ground to
ground the system.

3. No site floor grid available: controller
and drives connected to each other in a
daisy chain configuration. Controller
connected to earth ground.

»
(o]

o
(o]

o

N

MAXIMUM LINE CURRENT (AMPS, RMS)
n
o

o

0O 2 4 6 8 10 12 14 16
MAXIMUM START -UP TIME (SECONDS)

8 20

8J76A

Figure 1-6. Line Current vs Start Up Time



Floor Grid Available

If a floor grid is available (schemes 1 or
2), each drive is to be individually con-
nected to the floor grid. Ground each drive
as follows:

1. Grounding terminal is mounted at the
rear of unit, above the AC power cord.
Route braided strap with free end into
floor cutout.

2, Drill 11/32-inch hole in grid.
3. Secure strap lug to grid using screw
(P/N 17901524) and lockwasher (P/N

10126403). Lockwasher goes under
terminal lug.

Floor Grid Not Available

If a floor grid is not available, all of the
drives must be connected to the controller
in a daisy chain grounding configuration. In
turn, the controller must be connected to
earth ground.

The ground connections are via flat braided
shielding (P/N 93267009). Cut this shield-
ing to the lengths required to go from drive
to drive,drive to controller,and controller
to earth ground. Crimp and solder a terminal
lug (P/N 40125601) to the end of each strap.

Earth ground at the site may be available at
the main power distribution panel (if it is
connected to building ground), at the steel
plate in contact with the masonry below the
panel (if the panel is not connected to
earth ground), or to an earth ground bus.
Connect one end of a prepared ground strap
to the available ground.

Connect remainder of grounds as follows:

1. Grounding terminal is mounted at the
rear of unit,above the AC power cord.

2, Attach two ground straps to this screw.
One strap will go to each of the two
closest drives. Tighten screws.

3. Repeat step 2 for remaining drives.
i Drive closest to controller is to be
connected to controller ground.

4. Connect controller to earth ground.

AC Power Connections

Each drive (except the 220/240 Vac, 50 Hz
units) receives its ac power via a 10-foot
cable. This cable originates from line
filter FL1 located in the rear of the drive
below the power supply.

The 220/240 Vac, 50 Hz unit does not have an
ac power connector, install connector to
power (refer to figure 1-7) as follows:

e Green or green/yellow wire to Ground
Terminal. '

® Black to Phase One.
® White to Neutral Terminal.

The input power is available at terminal
board TBl. This terminal board is located
under the deck and ahead of the transformer,
it is accessible by raising the deck. The
drive is adapted to the desired input voltage
option by wiring terminal board TBl accord-
ing to figure 1-8.

The power cable is routed out of the drive
cabinet as shown in figure 1-9.

Signal Cabling

Each drive connects to the controller via

two cables. These are designated the A cable
and the B cable (refer to table 1-3 for pin
assignments).

The B cable always connects directly to the
controller. However, if more than one drive

PHASE ONE
(BRASS)

NEUTRAL
(BRIGHT PLATED
D TERMINAL)

MALE CONNECTOR
(120V, 154, 60 Hz,
1@ 2 POLE,3 WIRE)

EQUIPMENT GROUND 9D32

Figure 1-7. AC Power Plug
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VOLTAGE OPTION

LK@

60 H2|60 HZ|50 HZ|50 HZ| 50 Hz
100V | 120V | 100V |220V| 240 v
| ||cBi- |cBi- |cBi-g|cBi- |cBI-
Bl | BI Bl\ BI Bl -
cB2-
L 2
£ —
AN ey
M |
I
P \fgz
A |—
L cB2-
5 2
cB2-
6 2
NOTES:

WIRE COLOR FOR 50HZ UNITS.
WIRE COLOR FOR 60 HZ UNITS.

REFER TO SECTION 5 —BASE ASSY w/L.

4 o wINDICATES JUMPER WIRE.

Figure 1-8.

is involved in the system, the A cable may
be either star or daisy chain connected.
Figure 1-10 shows both configurations.

When connected in a star configuration, each
drive A cable connects directly to the con-
troller and the extra A cable connector
(used for daisy chaining) is terminated.

When connected in a daisy chain, the drives
are connected as shown in figure 1-10. 1In
this case, only the A cable of the first
drive in the chain connects directly to the
controller, and the others connect via the
daisy chain. The last drive in the chain is
left with an extra A cable connector and
this is terminated.

Figure 1-9 shows a possible method of rout-
ing the cables within the cabinet. This
figure shows the cabinet with a drawer
mounted drive installed and the two drives
connected in a daisy chain configuration. If
the drives were connected in a star config-
uration the extra A cable connectors (J4)
would be terminated.

In cases where the drawer mounted drive is
not installed, the jumper A cable is replaced
by a normal A cable to the next drive in the
daisy chain (or a terminator if it is the
last drive in the chain or is star connected).

83311300 M
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TB1 Input Wiring

* SECTOR PLUG INSTALLATION

The number of sector pulses generated by the
drive for each revolution of the disk pack
depends on the configuration of its sector
plug. This plug is installed on the logic
backpanel at card location A03 and its
terminals have a one to one correspondence
with the backpanel pins. This means that
terminal 1A on the plug connects to pin 1A
on the backpanel and so on.

The plug furnishes preset inputs to the
drives sector counter and table 1-5 shows
the binary value of each sector plug
terminal. The drive comes from the factory
with its sector plug prewired for 64 sectors.
If a different number of sectors is desired,
it is necessary to rewire the plug.

Prior to rewiring the plug, the correct pre-
set value for the counter must be determined.
This is done using the following formula
(refer to Publication Number 83317300 for
more information).

4096 - Length of Sector Preset Value

Where: length of sector

13440 (total dibits per revolution)
Number of Desired Sectors




SEE NOTE 2

SEE NOTE 2

GROUND
STRAP

POWER
|_—"CABLE

\A AND B

CABLES
CABLE
TIE (4)
A AND B
CABLE
NOTES:
1. REFER TO TABLE 1-4 FOR PART NUMBERS
OF ACCESSORIES.
2. REPLACED BY TERMINATOR IF IT IS LAST DRIVE
IN DAISY CHAIN OR STAR CONNECTED. 9D33B

Figure 1-9. Basic Cable Routing with Drawer Mount
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TABLE 1-3. I/0 CONNECTOR PIN ASSIGNMENTS
Cable A (J3,J4) Cable A (J3,J4) Cable B (J2)
Pins Function Pins Function Pins Function
1,4 Tag Gate Out 34,37 Bus Out Bit 5 A,B,C* R/W Data
2,5 Tag Gate In 35,38 Bus Out Bit 6 H,J,E* Write Clock
3,7 Bus In Bit 1 36,39 Bus Out Bit 7 M, N, K* Servo Clock
8,12 Bus In Bit 4 40,43 Not used AA,CC Seek End
10,13 Index 41,44 Not used BB,DD Module
Addressed
11,14 Bus In Bit 7 42,45 Bus In Bit 0
0 EE, HH Interrupt
15,18 Bus In Bit 2 46,49 Tag 1 (27)
16,20 Bus In Bit 5 48,51 Tag 2 (21)
17,21 Bus In Bit 3 52,55 Tag 3 (22)
22,25 Module Select Hold 53,56 Write Protect**
23,26 Bus Out Bit 0 73 Remote Pick**
24,27 Bus Out Bit 1 76 Remote Hold**
NOTES:
28,31 Bus Out Bit 2 74,77 Sector
*Shield ground.
29,32 Bus Out Bit 3 75,78 Bus In Bit 6
**¥S/C 10 and Above Only
30,33 Bus Out Bit 4
TABLE 1-4. ACCESSORIES EXAMPLE 1:
Accessory Part Number a. 64 sectors are desired so sector
length is: 13440/64 which equals 210.
A Cable CDC 77439104 This means there will be 64 sectors
each 210 dibits in length.
A Cable Jumper CDC 40020504
b. Substituting into the preset value
B Cable CDC 75241303 formula: 4096 - 210 = 3886.
Cable Ties CDC 94277406 c. Referring to table 1-5, the plug is
wired as follows:
Tie Wrap CDC 94277401
2B(21l) shoula 8B(27) Should
Terminator CDC 40067209 28 (210) pe a 8A(26) be a
3B(29) logical 9A(24& logical
3A(28) one and 158 (2Y) zero and
Depending on the number of sectors desired, 9B(25§ connect 210 connect
the sector length may or may not come out 13A(22) to to
evenly (without a remainder). How this is 14B(22) terminal terminal
taken into account when using the formula 14A(21) 5A (+5V) 1A (GND)
is explained in the following examples. 3886

83311300 F



SYSTEM CONTROLLER

GROUND
A =] A B A B A B
AN
T T T T
R R R R| |
M M M M
Al|A||B Al]A[|B Al]Al|B Al |A||B
V304 R V3 4 g2 3 44 R 3 U4 42
SMD SMD SMD SMD
l 2 3 N

SIAR-CABLED SYSTEM
MAXIMUM INDIVIDUAL A AND B CABLE LENGTHS = 100 FT.

/\ TERMINATORS NOT REQUIRED ON OLDER UNITS WHICH
HAVE TERMINATORS ON RECEIVER CARDS.

SYSTEM CONTROLLER
GROUND
A B B B B
g
' — R
A [41 B lnlAi B A||Ai B Al|A]|]B
J3 J4 J2 J3 J4 J2 J3 J4 J2 J3 J4 J2
SMD SMD SMD SMD
| 2 3 N

rf L

DAISY CHAIN -CABLED SYSTEM

MAXIMUM CUMULATIVE A CABLE LENGTH =100FT, *
MAXIMUM INDIVIDUAL B CABLE LENGTH =100 FT.

* EXCLUDES INTERNAL DRIVE CABLE. oFI6
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TABLE 1-4. ACCESSORIES

Cable and Accessories List

Cable Length A Cable * A Cable B Cable * B Cable
(Shielded) (Unshielded) (Shielded) (Unshielded)

1.53 m (5 ft) 77569702 77439102 47201700 75141300
3.05 m (10 ft) 77569703 77439103 47201701 75241301
4,58 m (15 ft) 77569704 77439104 47201702 75241302
6.10 m (20 ft) 77569705 77439105 47201703 75241303
7.63 m (25 ft) 77569706 77439106 47201713 75241313
9.16 m (30 ft) 77569707 77439107 47201704 75241304
12.2 m (40 ft) 77569708 77439108 47201714 75241314
15.3 m (50 ft) 77569709 77439109 47201705 75241305

I/0 Plug Terminator

- Part Number 40067209

A Cable Straight-~In Kit - Part Number 95050700*%*

Notes:

connector.

* Shielded A and B cables are used in high noise enviroments.
** Kit used to modify 90° connector (standard on factory units)
to 180°

Depending on the number of sectors desired,
the sector length may or may not come out
evenly (without a remainder).
taken into account when using the formula
is explained in the following examples.

EXAMPLE 1:

a.

83311300

How this is

64 sectors are desired so sector

length is:
210.

AC

13440/64 which equals

This means there will be 64
sectors each 210 dibits in length.

Substituting into the preset value

fofmula: 4096 -

210 = 3886.

Referring to table 1-5, the plug is

wired as follows:

2B(2ig) Should
2A(29 ) be a
3B(28) logical
3A(25) one and

9B (2 5 connect
to
14B(21) terminal

“14A(27) 5A (+5V)

8B(ZZ)
8a (25)
oA (20)
15 (2%)
30—

Should
be a
logical
zero and
connect
to
terminal
1A (GND)
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TABLE 1-5. SECTOR PLUG WIRING

Plug 2B 2A 3B 3A 8B 8A 9B 9A 13A 14B 14A 15B
Terminal

Binary 11 10 9 8 7 6 5 A4 3 2 1 0
Value 2 2 2 2 2 2 2 2 2 2 2
Decimal 2048 | 1024 512 256 128 64 32 16 8 4 2 1
Value

(+5Vv).

1A (gnd).

NOTE: Those terminals to be set to a logical one should be connected to terminal 5A

Those terminals to be set to a logical zero should be connected to plug terminal

EXAMPLE 2:

a. 71 sectors are desired so sector length
is: 13440/71 which equals 189 with a
remainder of 21. This means there will
be 71 sectors each 189 dibits in length
and one sector (the last before index)
21 dibits in length.

b. Substituting into the preset value
formula (note that the remainder of 21
is not used): 4096 - 189 = 3907

c. In this case the sector plug should be
wired to preset the counter to 3907.
The correct wiring is determined using
table 1-5 (refer to example 1).

The procedure for wiring the sector plug is
as follows (refer to figure 1-11 and table
1-5):

1. Remove the existing jumper wires from
the plug.

NCTES:

THIS SIDE —|

PLUGS ONTO
BACKPANEL
PINS

2,

Compute the desired sector length and
preset value then determine the proper
wiring by referring to table 1-5.

NOTE

In steps 3 and 4, use 24 AWG
wire of the correct length with
a contact crimped to each end.
Refer to figure 1-11 for details.

Daisy chain together all the terminals
that are to be a logical one and con-
nect the daisy chain to terminal 5A
(+5V) .

Daisy chain together all the terminals
that are to be a logical zero and con-
nect the daisy chain to terminal 1A
(ground) .

Insert a wire and contact pin into all
unused terminals in rows 1 through 6
and rows 30 through 34 (refer to figure 1-11).

(D JUMPER WIRE IS 24 AWG (CDC PN 24548305) AND HAS A
CONTACT (CDC PN 94245607) CRIMPED ONTO EACH END.

(@ INSERT WIRE AND CONTACT (CRIMPED TOGETHER) INTO
UNUSED TERMINALS IN ROWS 1-6 AND 30-34.

3. TERMINAL 5A CONNECTS TO +5V ON BACKPANEL AND
TERMINAL IA CONNECTS TO GND ON BACKPANEL.

9D35

Figure 1-11. Sector Plug Installation

| 1-24
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DRAWER MOUNT INSTALLATION

Perform the following procedure to install
the drawer mounted drive into an acoustic
cabinet. It is assumed that all power,
ground and signal cables have been removed
from the top mounted drive. Figure 1-12
shows the cabinet as it appears before the
installation and indicated the parts that
have to be removed before the drawer mount
drive can be installed.

1. Remove and discard front door and its
associated hardware from drive cabinet
as follows (refer to figure 1-12).

a. Remove ground strap.

b. Lift out release pin from lower
hinge and remove door.

c. Remove both upper and lower hinges
from drive cabinet.

d. Remove front door latch.

2. Remove and discard rear door as
follows:

a. Disconnect ground strap from door.
b. Disconnect fan cable from door.

c. Lift out release pin from lower
hinge and remove door.

3. Remove left and right side panels as
follows:

a. Remove ground strap.

b. Loosen two quarter turn fasteners
and 1lift side panel off.

NOTE

A convenient support for ballast
installation is made by laying
two, 2-inch by 4-inch boards on
floor (2-inch edge against floor)
and covering them with a piece
of 1/2-inch plywood.

4. Position ballast beneath frame and
attach ballast to underside of cabinet
floor using four flat washers, lock
washers, and screws. See figure 1-14.

5. Refer to figure 1-14 and install upper
and lower front panels. Connect ground
strap to lower front panel.

6. Loosely install catches using two flat
washers, lock washers and screws for
each. Position keeper latches so that
distance from cut out to bottom of
keeper latch is less than distance from
cut out to top of keeper latch.

83311300 AC

7. Perform Slide Assembly Installation
procedure.

8. Install case assembly on drive.

9. Slide drive to its closed position and
tighten hardware securing keeper latches.
This ensures that keeper latches are
properly aligned to case.

10. Install the I/O cables (refer to dis-
cussion on signal cabling).

11. Connect the power wiring and ground the
drive (refer to discussion on power
wiring) .

12. Install new rear door as follows:

a. Place door on hinges and install
release pin.

b. Install ground strap disconnected
from old door in step 2 (refer to
figure 1-15).

c. Connect fan cable disconnected from
0ld door in step 2 (refer to figure
1-15).

13. Replace side panels by reversing the
procedure of step 3.

14. Proceed to initial checkout and startup
of the drive (refer to discussion on
initial checkout and startup).

RACK MOUNT OPTION INSTALLATION

GENERAL

The rack mount option enables the standard
SMD base assembly (with special case assembly)
to be mounted in a 19-inch standard EIA rack.
The depth of this type of rack shall be 36
inches minimum. The features of this type of
mounting are:

e Slides have built-in stop (at 22 inches)
in the pack access position.

e Slides have built-in locks (at 32 inches)
in the maintenance position.

ASSEMBLY INSTRUCTIONS

1. Perform Slide Assembly Installation
procedure.

2, Loosely install right and left keeper
latches using two screws each. Orient
keeper latches so that short leg of each
keeper latch protrudes in the lowest
position (protruding leg then forms
bottom of L-shaped keeper latch).

1-15 |
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PANEL BALLAST
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Figure 1-14, Ballast and Front Panel Installation
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3.

SLIDE ASSEMBLIES

INSIDE UPPER RIGHT HAND
CORNER OF REAR DOOR

ROUTE FAN CABLE— '

THROUGH THIS CLAMP

Figure 1-15.

Install case assembly on drive.

Slide drive to its closed position and
tighten hardware securing keeper latches.
This ensures that keeper latches are
properly aligned to case.

INSTALLATION

Install slide assemblies as follows:

1.

1-18

Loosen adjusting screws and nuts secur-
ing rear recess bracket to main bracket
so that slide assembly can be adjusted.
Refer to figure 1-16.

Push brackets into fully closed posi-
tion.

Loosely attach nut plates to frame using
four screws and lock washers each.

Extend main and rear recess brackets of
slide assembly and place slotted ends

of brackets between nut plates and frame.
Slide assemblies must be positioned with
quick disconnect flanges at bottom and
facing each other.

5.

GROUND
STRAP

0,

%%

9D44B

Rear Door Ground/Fan Cable Installation '

Ensure that slide assemblies are aligned
and parallel, then tighten mounting
hardware securing each end of slide
assemblies to frame.

Extend slide assemblies to full exten-
sion as follows (refer to figure 1-16).
Pull out inner slide until it stops,
then depress full extension release and
extend outer slide until it locks in
fully extended position.

Loosen two nuts securing each quick
disconnect keeper latch and then slide
keeper latch forward. See direction
arrow in figure 1-16.

Lift quick disconnect enough to dis-
engage mounting block (on disconnect)
from mounting notch (on slide), then
pull quick disconnect forward until
mounting tooth slips out of mounting
slot,

If drive has mounting pads on the bot-
tom, remove them.

83311300 AE



MOUNTING

SLOT NUT PLATE @
MOUNTING
\\ TOOTH Py
NS sppme
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s /
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2 ADJUSTING

SCREWS (1)
OUTER
SLIDE @ /\
QUICK / MAIN
DISCONNECT BRACKET
CATCH = NUT PLATE
’ Jd
A g
/ FULL
|2 EXTENSION
N FULL RELEASE
EXTENSION
LOCK
(PRESS TO

CLOSE SLIDE)

QUICK
DISCONNECT MOUNTING
BLOCK
MOUNTING
NOTCH
NOTES:
(1) ALLOW REAR RECESS BRACKET ADJUSTMENT.
(® LOCKS IN EXTENDED POSITION WHEN OUTER SLIDE IS FULLY EXTENDED.
(3) EXTENDED BY PRESSING FULL EXTENSION RELEASE. FULL EXTENSION
LOCK SNAPS OUT WHEN THIS SLIDE IS FULLY EXTENDED,
(?) LOOSENING NUTS ALLOWS CATCH TO MOVE IN DIRECTION OF ARROW

THUS ALLOWING QUICK DISCONNECT TO BE REMOVED.
ASSEMBLY SHOWN IS FOR RIGHT SIDE OF DRIVE,

NUT PLATES, WHICH ARE FURNISHED WITH SLIDE, ARE SUPPLIED WITH

EITHER HOLES CENTERED IN THE NUT PLATE OR HOLES OFFSET FROM

THE CENTER OF THE NUT PLATE. ON NUT PLATES WITH OFFSET HOLES,

INSTALL NUT PLATES SO HOLES ARE CLOSED TO THE BRACKETS. 9G28A

@01

i. Figure 1-16. Slide Assembly

L 83311300 AC
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NOTE

For ease of assembly and to
prevent damage to case assembly,
remove case before installing
drive on slide assemblies,

10. Using four countersunk flat-head screws
and countersunk washers on each side,
attach quick disconnects to drive's
base.

CAUTION

Before mounting drive ensure
that all slide assembly mount-
ing hardware is secure. Use
two people to lift drive on to .
slides. When installing drawer-
mounted drive, use care not to
exert undue downward pressure
or frame may tip forward.

11. cCarefully 1ift drive over full extended
slide assemblies. Engage mounting teeth
of quick disconnects with mounting slots
of outer slides. Seat mounting blocks
of quick disconnects into mounting
notches of outer slides.

12. Slide quick disconnect keeper latches
toward rear until they are under outer
slides. Tighten nuts to secure keeper
latches. This locks the drive to the
slide assemblies.

13. Press in (to release) full extension
locks and then push drive all the way
in and out several times to ensure that
it moves freely. If binding occurs,
check slide assemblies for proper align-
ment.

INITIAL CHECKOUT AND STARTUP

This procedure assumes that all of the preced-
ing procedures have been completed. Before
performing this procedure, become familiar
with all preventive maintenance procedures in
section 2, with the safety precautions and
maintenance preliminary conditions specified
in section 3, and with all operating instruc-
tions in section 2 of publication number
83317300.

1. Set AC and DC power circuit breakers
to OFF. .

2. Remove dust or dirt from interior of

shroud and cabinet per Clean Shroud
and Spindle procedure of section 2.

I 1-20

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

Open cabinet top cover.

. Remove logic chassis card cover.

. Verify that all logic chassis cards are

firmly seated in their connectors.
Install logic chassis card cover.
Verify that drive is connected to ex-
ternal power source and that external
circuit breaker (if any) is on.

Turn on AC circuit breaker. The main
blower motor shall start.

Set front panel start switch to off.
Open top cover from rear.
Remove black voice coil wire.

Turn on POWER SUPPLY circuit breaker.
The logic fan shall start.

Install clean scratch pack as directed
in section 2 of publication number
83317300,

Press the START switch. Observe the
following:

a., Start indicator lights.

b. Spindle motor starts.

Purge unit in this mode for 10 minutes.
Stop unit and reblace voice coil wire.

CAUTION

If abnormal heads load is ob-
served, power down unit and have
'a qualified CE inspect heads and
disk pack for damage.

Press START switch. Observe the follow-
ing:

a. START indicator lights.
b. Spindle motor starts.
c. Heads load.

Perform head/arm alignment procedure
(refer to Section 3).

Perform required controller/system
checks.

Close cabinet top cover.
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PREVENTIVE MAINTENANCE 2

e - e s
INTRODUCTION TABLE 2-1. PREVENTIVE MAINTENANCE INDEX

Performance of the drive is dependent on the
proper and timely execution of a preventive Est.Time
maintenance routine. Such a routine is pro- .

vided by the Preventive Maintenance Index Level | (Minutes) Procedure

(table 2-1). 4 2 Inspect actuator assembly
The index consists of six levels based on a . . *
calendar period or hours of operation (which- 4 > Clean primary filter

ever comes first). The elapsed time meter 4 2 Check power supply outputs

keeps a cumulative record of hours of opera-
tion. Perform preventive maintenance in

accordance with the indication of this meter.
The Procedure column (table 2-1) lists the 4 2
title of the paragraph containing the re-

4 1 Clean shourd and spindle

Clean and lubricate

quired instructions. lockshaft
The following levels of scheduled preventive 4 > gleap carriage rails and
- . earings
maintenance are required:
6 20 Replace absolute filter*

Level 1 - Weekly or 150 hours (no preventive
maintenance scheduled)

*Intervals are maximum times. Preventive
maintenance may be required more fre-
quently depending on dust contamination
level of operating area.

Level 2 - Monthly or 500 hours (no preven-
tive maintenance scheduled)

Level 3 - Quarterly or 1,500 hours

Level 4 ~ Semiannually or 3,000 hours LEVEL 4 MAINTENANCE PROCEDURES

Level 5 - Annually or 6,000 hours (no pre-
ventive maintenance scheduled) INSPECT ACTUATOR ASSEMBLY

Level 6 -~ Biennially or 9,000 hours 1. Open pack access cover.

2, Open cabinet top.

MAINTENANCE MATERIALS 3. Inspect entire actuator for presence of
dust and other foreign materials. Pay
The material used in the procedures of this particular attention to the following
section are listed below: areas:
Material Source . a, Circular cutouts in face of magnet
assembly (receives voice coil).
Filter Coat CDC* 12210958
b. Rail surfaces (particularly horizon-
Gauze, Lint-~Free CDC 12209713 tal surfaces) of carriage track on
which carriage and bearing assembly
Lubricant Paste CDC 95016101 travels.
Media Cleaning CDC 95033502 4. Use lint-free gauze dampened with media
Solution cleaning solution (not soaked) to re-
move deposits or attracted particles.
Tape, Adhesive Commercially Refer to Clean Carriage Rails and Bear-
available ings procedure.

*CDC® 1is a registered trademark of
Control Data Corporation.
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CLEAN PRIMARY FILTER : -

1.

Remove air filter (figure 2-1) by lift-
ing upward so that bottom edge clears
retaining trough. Pull filter towards
you and out of trough.

Agitate filter in mild detergent solu-
tion. Rinse in reverse direction with
a low pressure nozzle,

Shake any excess water from filter and
allow filter to dry before proceeding.

Spray filter thoroughly with Filter
Coat and install in unit.

CHECK POWER SUPPLY OUTPUTS

1.

2.

3.

Open cabinet top cover.

Start spindle motor and allow read/
write heads to load.

Command a 32-track repeat seek (32
tracks forward and 32 tracks reverse
continuously) starting at track 0.

Using an AC/DC volt/ohmmeter, measure
the output voltages on the 5 volt
regulator boards.

a. The +5 volt regulator output must be
within +5.10 ($0.05) volts. If not,
adjust potentiometer shaft on edge
of regulator board.

b. The -5 volt regulator output must be
within -5.10 (£0.05) volts. If not,
adjust potentiometer shaft on edge
of regulator board.

CLEAN SHROUD AND SPINDLE

1.

2,

Stop spindle motor.

Open pack access cover.

CAUTION

Keep disk pack at least three
inches away from any part of
the magnet assembly.

Remove disk pack.

CAUTION

Bearing damage can occur if
alcohol runs into spindle.

Clean shroud with a lint-free gauze
that is slightly dampened with media
cleaning solution. Wipe shroud to
remove all dirt and smudges. Thoroughly
wipe spindle surface.

5.

After cleaning shroud, use a wad of
adhesive~type tape and pick up any
particles that were not picked up with
gauze. Make certain that all particles
are removed from interior of shroud.

CLEAN AND LUBRICATE LOCKSHAFT

1.

Stop spindle motor,

. Open pack access cover.

Remove disk pack.

Use lint-free gauze and a brush or
sharp instrument to clean lockshaft
threads on top of spindle.

Apply a thin coat of lubricant paste
to threads.

CLEAN CARRIAGE RAILS AND BEARINGS

To ensure that the carriage moves freely
along the rails, it is essential that the

rail

and bearing surfaces by kept clean. Any

obstruction to free movement of the carriage

may cause cylinder address errors.

This

procedure assumes that power is removed from
the drive and that the disk pack is removed

from

1.

the spindle.

Remove magnet cover (figure 3-3) by
grasping edge of cover and snapping it
out of place.

Grasp voice coil through opening in top
of magnet assembly. Carefully and
slowly push coil forward to extend heads.

once head arms have cleared cams, gently
slide carriage and coil assembly back
and forth along full length of rails.
While moving coil by aware of any pos-
sible irregularity (bumps or jerks) in
movement. A sudden irregularity indi-
cates dirt on rails or bearings. Do
not confuse pressure of flex leads and
head leads with sudden irregularity in
motion. Pressure from leads is a smooth
change. Refer to figure 2-2.

If a sudden irregularity in motion was
noted in previous step proceed to next
step. If no sudden irregularity in mo-
tion was noted, cleaning is not required.
Terminate procedure by returning carriage
to heads unloaded position (fully re-
tracted) and replace magnet cover.

Using a cotton swab dampened (not
soaked) in media cleaning solution,
clean rail and bearing surfaces. Gain
access to front portion of lower rail
from interior of pack area. Gain access
to rear portion of lower rail and all of

83311300 D
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Figure 2-2, Carriage Rails and Bearings

6.

top rail from sides of actuator. Raise

logic chassis as required to gain access

from left side of actuator. Move car-
riage back forth while cleaning to
insure all surfaces are reached.

When rail and bearing cleaning is com-
pleted, repeat step 3 to ensure that
carriage moves freely without sudden
irregularities in its motion. If car-
riage now moves smoothly thoughout its
travel, proceed to next step. If sud-
den irregularities persist, visually
inspect rails and bearings using a
strong light. Look for deterioration
of rail or bearing surfaces. Surface
deterioration requires replacement of
defective part. Since neither carriage
nor rails are field replaceable, con-

tact factory maintenance representative.

Return carriage to heads unloaded posi-
tion (fully retracted) and replace

magnet ccver,

LEVEL 6 MAINTENANCE PROCEDURES
ABSOLUTE FILTER

An adequate supply of clean air to the pack
area is essential to proper operation of the
drive. The filter must be replaced either
at an interval that depends on the drives
operation environment or when it fails to
satisfy the test procedure described below.

If the test procedure is not performed, re-
placement of the absolute filter is required
once every two years when the drive is oper-
ated in a computer room environment. If the
drive is operated in something other than a
computer room environment, absolute filter
replacement is required more often. In a
non-computer room environment, it is sug-
gested that the absolute filter be replaced
every year or whenever there is doubt re-
garding the ability of the filter to pass
air into the shroud area.

Testing Absolute Filter
1. Remove power from the drive.

2. Gain access to absolute filter and de-
termine whether filter has a hole and
plastic plug for test purposes. If not,

a. Remove filter from drive.

b. Drill a .25 inch (6.35 mm) hole in
the location shown in figure 2-3.

c. Thoroughly clean shavings from fil-
ter before reinstalling it in drive.

3. Remove plastic plug and insert tubing
attached to the differential pressure
gauge (refer to list of Maintenance
Tools and Materials).

4. Apply power to drive and load heads.

5. If pressure is .5 inch-water or less,
filter should be replaced. If pres-
sure is above .5 inch-water, filter
need not be replaced at this time.

6. Remove tubing and insert plug. (Spare
plastic plugs are included in the gauge
test kit.) The plastic plug must be
inserted at all times except when mak-
ing pressure measurements.

7. Return drive to normal operation.
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Replacing Absolute Filter

1.

2.

Remove power from drive and raise deck

. to maintenance position.

Remove screw and lockwasher securing
filter retaining bracket (see Figure
6-14 in Section 6).

Remove bracket by pivoting it toward
front of drive and disenaging flange
on bracket from slot in base pan.

Remove absolute filter by pulling it
toward front of drive. It may be neces-
sary to jiggle filter to disengage it
from blower motor outlet.

" Wipe base pan clean in area under abso-

lute filter and around blower motor
outlet.

Install new filter by sliding it in
from front of drive and engaging it in
blower motor outlet.

Install filter retaining bracket and
secure with screw and lockwasher.

Return deck to normal operating posi-
tion.

83311300 R
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2.4 in. (61 mm)
' 9H239
Figure 2-3, Drilling of Absolute Filter
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CLEAN AND LUBRICATE LOCKSHAFT :
1. Stop spindle motor.
2. Open pack access cover.
3. Remove disk pack.

4. Use lint-free gauze and a brush or .
sharp instrument to clean lockshaft
threads on top of spindle.

5. Apply a thin coat of lubricant paste
to threads.

CLEAN CARRIAGE RAILS AND BEARINGS :

1. Tﬁin off UNIT POWR circﬁit bfeaker.
2. Remove cabinet top cover.

3. Open pack access cover,

4. Remove disk pack.

5. Clean rails and bearing surfaces (fig-
ure 2-7.1 with lint-free gauze that is
slightly dampened with media cleaning
solution. It is necessary to manually
move carriage to gain access to all
surfaces. Do not move carriage so far
that heads 1load.

6. Wipe rails and bearing surfaces with
dry gauze,

7. Check for cleanliness by manually mov-
ing carriage. If any slight resistance
to free rolling is encountered, repeat
steps 4 and 5.

LEVEL 6 MAINTENANCE PROCEDURES
REPLACE ABSOLUTE FILTER

An adequate supply of clean air to the pack
area is essential to proper operation of
the drive. The absolute filter traps all
dirt particles too small to be stopped by
the primary filter. Eventually the filter
becomes too clogged to yield a sufficient
airflow, and it must be replaced. Its
useful life depends on the drives operating
environment.

83311300 AD
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The user has two options: (1) replace the
absolute filter at fixed intervals de-
pendent on site environment or (2) obtain

a pressure gauge (see table 3-1) and re-
place the absolute filter when it fails the
testing procedure given below.

With the first option, replacement of the
absolute filter is required once every two
years when the drive is operated in a com-
puter room environment. If the drive is
operated in something other than a com-
puter room environment, absolute filter
replacement is required more often, 1In a
non-computer room environment, it is sug-
gested that the absolute filter be replaced
every year or whenever there is doubt about
the ability of the filter to pass air into
the shroud area. :



With the second option, maintenance person-
nel can periodically check the airflow
through the absolute filter to determine
the proper time for filter replacement.
Regardless of a planned testing schedule,
testing should be performed whenever there
is doubt about the ability of the filter to
pass air into the shroud area.

The following describes testing and re-
placement of the absolute filter.

Testing Absolute Filter
1. Remove power from the drive.

2. Gain access to absolute filter and de-
termine whether filter has a hole and
plastic plug for test purposes. If not,

a. Remove filter from drive.

b. Drill a 0.25 inch (6.35 mm) hole in
the location shown in figure 2-8,

¢. Thoroughly clean shavings from fil-
ter before reinstalling it in drive.

3. Remove plastic plug and insert tubing
attached to the differential pressure
gauge (refer to list of Maintenance
Tools and Materials).

4. Apply power to drive and load heads.

5. If pressure is 0.5 inch-water or less,
filter should be replaced. If pres-
sure is above 0.5 inch-water, filter
need not be replaced at this time.

6. Remove tubing and insert plug. (Spare
plastic plugs are included in the gauge
test kit.) The plastic plug must be
inserted at all times except when mak-
ing pressure measurements.

7. Return drive to normal operation.

Replacing Absolute Filter

1. Remove power from drive and raise deck
to maintenance position.

2. Remove screw and lockwasher securing
filter retaining bracket (see Figure
6-15 in Section 6).

3. Remove bracket by pivoting it toward’
front of drive and disenaging flange
on bracket from slot in base pan.

4. Remove absolute filter by pulling it
toward front of drive. It may be neces-

1.65 in. (42 mm)

2.4 in. (61 mm)
9H239

Figure 2-8. Drilling of Absolute Filter

sary to jiggle filter to disengage it
from blower motor outlet.

5. Wipe base pan clean in area under abso-
Jute filter and around blower motor
outlet.

6. Install new filter by sliding it in
from front of drive and engaging it in
blower motor outlet.

7. Install filter retaining bracket and
secure with screw and lockwasher.

8. Return deck to normal operating posi-
tion.

9. Set circuit breaker to On and allow
blowers to purge unit for at least five
minutes.

NOTE
If a pressure gauge is not
available, skip step 10 and
return drive to normal op-
eration.

10. Perform Testing Absolute Filter pro-
cedure.
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CORRECTIVE MAINTENANCE 3

INTRODUCTION provided in the form of general maintenance
information, drive tests and adjustments,

trouble analysis aids, and repair and re- -
corrective maintenance. This information is placement procedures.

This section contains instructions for drive
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GENERAL MAINTENANCE INFORMATION 3A

GENERAL

Maintenance information is provided to aid in
the repair of functionally deficient drives.

Tests
drive

are performed to isolate causes of
failures such as:

Inability to perform required adjust-
ments.

The occurrence of accessing failures.

The occurrence of read recovery or
writing malfunctions. .

In general, before performing any drive ad-
justments or maintenance procedures, install
a scratch pack or its equivalent on the drive
and switch the drive to an "off-Line" mode

of operation to prevent system interference.

NOTE

The paragraphs following safety
precautions describe, in general
terms, the methods used for gain-
ing access to the various servic-
ing areas of the drive. Once
these procedures have been de-
scribed, they will not be re-
peated in subsequent maintenance
instructions. Therefore, mainte-
nance personnel are urged to

read through the general proce-
dures at least once to become
familiar with these standard
procedures.

SAFETY PRECAUTIONS

Observe the following safety precautions at
all times. Failure to do so may cause
equipment damage and/or injury.

Use care while working with power
system. Line ac voltages are present
at AITBI.

Keep hands away from actuator during
seek operations and when reconnecting
leads to voice coil (under certain
conditions, emergency retract voltage
may be present, causing sudden reverse
motion and head unloading).

When performing head alignment utilize
the carriage locking pin to prevent
personal injury.
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® Use caution while working near heads.
If heads are touched, fingerprints can
damage them. Clean heads immediately
if they are touched.

® Keep pack access cover closed unless
it must be open for maintenance.
This prevents entrance of dust into
pack area.

® Keep all watches, disk packs, meters,
and other test equipment at least two
feet away from voice coil magnet when
case assembly is raised.

® Use scratch pack for maintenance pro-
cedures, do not use data pack; other-
wise customer data may be destroyed.

® Do not use CE alignment disk pack un-
less specifically directed to do so.
These packs contain prerecorded align-
ment data that can be destroyed if test
procedure requires drive to write. This
alignment data cannot be generated in
the field.

® Install deck rear holddown screw and
spacer before raising deck assembly
and installing support bracket. Remove
screw and spacer and install in keeper
hole (in back of deck) after deck
assembly is back in operating position.

® Do not remove any logic card without
first turning POWER SUPPLY circuit
breaker off.

e If power to spindle motor is lost while
heads are loaded and voice coil lead-
wire is disconnected, immediately man-
ually retract carriage. Otherwise
heads will crash when disk speed is
insufficient to permit heads to fly.

e If drive fails to power down when
START switch is pressed, disconnect
black voice coil lead wire and manual-
ly retract carriage before trouble-
shooting malfunction.

MAINTENANCE TOOLS AND MATERIALS

The tools, test equipment and materials recom-
mended for drive maintenance are listed in
table 3-1.



TABLE

3-1.

MAINTENANCE TOOLS AND MATERIALS

Description

Part Number

Description

Part Number

Card Extender

Carriage Alignment Arm

CE Disk Pack 877-51 (400 TPI)
Chip Extender - Chip Cliplog
Cloth, Lint Free

Computer Card

Crocus Cloth

Deck Support Bracket
(S/C 16 & Below)

Dust Remover, Super Dry

Field Test Unit TB21l6A

Filter Coat
Gauze, Lint Free
Grease, Dielectric, Silicone
Head Alignment
Head Adjustment Tool
High Intensity Light**
. Hose Assembly

Loctite, Grade C

Loctite Primer, Grade N

| Lubricant Paste

Media Cleaning Solution

Mirror

Nutdriver, Hollow Stem

CDC*54109701
CDC 75018400
CDC 70438700
CDC 12212196
CDC 94211400
5084

Commercially
Available

CDC 87073000
CDC 95047800

' CDC 82338800

CDC 12210958
CDC 12209713 |
cbc 95533600
CDC 77440503
CDC 75018803
CDC 12212038
CDC 82346500
Loctite Corp.
Loctite Corp.

CDC 95016101

CDC 82365800

Commercially
Available

Exelite #6

Oscilloscope, Dual Trace

Oscilloscope Hood

Pin Straightener

Potentiometer Adjustment

. Tool

Pressure Gauge Kit,
Differential (Optional)

Push-Pull Gauge
Removal Tool, 20-30 AWG

Scope Probe Tip (Hatchet Type)
Speed Sensor Adjustment Tool

Tape, Adhesive

Terminator, S/C 09 and blw
Terminator, S/C 10 and abv

Top Cover Support Rod, S/C
07 W/0 37686 and below only

Torgue Screwdriver
Torque Screwdriver Bit

Volt/Ohmmeter (Digital)

Wire Wrap Bit, 30 AWG
Wire Wrap Gun, Electric

Wire Wrap Sleeve

Tektronix 454
or equivalent

Tektronix
016-0083-00

CDC 87369400

CDC 12212278

CDC 73040100
CDC 12210836
CDC 92020500
CDC 12212885
CDC 87052601

Commercially
Available

CDC 40067207

CDC 40067208

CDC 87062300
CDC 12218425
CDC 87016701

Ballentine 345
or equivalent

CDC 12218402
CDC 12259111

CDC 12218403

*CDC® is a registered trademark of Control Data Corporation.

**Works only with 120 V,

cord. Note:

60 Hz.

use with applicable source power.

For other voltages and frequencies, use commercia}ly
available 100 or 150 watt outdoor floodlight with suitable receptacle and extension
Light must have hard safety glass bulb and all items must be rated for
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MAINTENANCE PRELIMINARY CONDITIONS

INTERLOCKS

Opening the pack cover or raising deck breaks
the control interlock (figure 3-1). The
heads unload, the spindle motor shuts down,
and the READY indicator extinguishes. Refer
to Publication No. 83317300, Theory of Opera-
tion section for Control Interlock function.

DISK PACK INSTALLATION AND REMOVAL

Installation

Make certain the disk pack to be installed
has been properly maintained.

1. Raise pack access cover.

2. Turn disk pack cover handle counter-
clockwise to remove bottom cover. Set
bottom cover aside.

CAUTION

Non-fully retracted heads in-
dicate a problem in the drive's
servo, and may result in damage
to the pack or heads during pack
installation or removal. If
heads are not fully retracted,
contact maintenance personnel.
DO NOT push on heads.

3. Place disk pack squarely on spindle
and turn disk pack cover handle
clockwise until spindle brake plate
engages.

4. Continue turning (clockwise) until han-
dle is tight.

5. Remove disk pack cover (by lifting
straight up) and store with bottom
cover.

6. Close pack access cover.

Removal

1. Press drive START switch to stop drive
motor.

2. Raise pack access cover.

CAUTION

Non-fully retracted heads in-
dicate a problem in the drive's
servo, and may result in damage
to the pack or heads during pack
installation or removal. If
heads are not fully retracted,
contact maintenance personnel.
DO NOT push on heads.
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3. Place disk pack cover squarely onto
disk pack and turn disk pack cover
handle counterclockwise until spindle
brake plate engages.

4. Continue turning handle (counterclock-
wise) until a clicking sound is heard.

5. Lift disk pack and cover straight up
and remove.

6. Put bottom cover into place and turn
disk pack cover handle clockwise until
bottom cover is secure.

7. Close pack access cover.

CASE ASSEMBLY RAISING AND LOWERING

For the purpose of raising and lowering pro-
cedures, there are two types of case assem-
blies:

1. 1 x acoustic top case.
2. 2 x acoustic top case.

The 1 x acoustic top case can have one of
two methods of latching:

a. Two 1/4 turn fasteners

b. A slide-bolt latch

The 2 x acoustic case is latched with two
push-release catches. These catches may or
may not be secured with socket head screws.

1 x Acoustic Top Case Raising

1. Open rear door and look inside drive to
determine how case is secured.

2. Release top case as follows:

a. If case is secured by 1/4-turn fas-
teners, use a screwdriver to release
the two 1/4-turn fasteners, then
lift up on rear of case.

b. If case is secured by a slide-bolt
latch, wuse a. six mm hex wrench to
actuate the latch while lifting up-
ward on rear of case.

3. Continue to lift case upward until sup-
port rod reaches its end of travel.

4. Then lower case until support rod bot-

toms securely in stop groove of support
rod slide. '

1 x Acoustic Top Case Lowering

1. Push case assembly forward until it
reaches its end of travel.

2, Lift up on support rod.



3. Lower case while continuing to 1lift up

on support rod just long enough for it
to clear stop groove in guide; then
continue to lower case to its closed
position.

Secure case as required by:

a. Using a screwdriver to turn the two
1/4-turn fasteners to their locked
position, or

b. Confirming that the slide-bolt latch
is fully extended below the latch
catch.

2 x Acoustic Case Raising

1.

Look at the rear of case assembly to
determine how case is secured. If the
latches are secured by socket head
screws, loosen them.

CAUTION

Lift up case only about one
inch during the next step.

Release case as follows:

a. Depress the release catches and 1lift
up case slightly, or

b. Depress the socket head screws and
1lift up case slightly.

After case has been released and raised
about an inch, swing hinged rear panel
of case outward ot clear the logic
chassis fan.

Pivot case upward and toward the front
until it rests on case support arms.
{In older units, a top cover support
rod must be installed.)

2 x Acoustic Case Lowering

1.

X

CAUTION

To avoid damage to latches and
logic chassis fan, carefully
follow instructions pertaining
to the case rear panel as the
case is lowered.

Pivot case toward rear and downward,
and, as it is being lowered, swing
hinged rear panel outward so it clears
logic chassis fan. Do not completely
close case.

When case is about one inch from
touching frame, swing hinged rear panel
inward until it reaches its end of
travel.

3. While holding in hinged rear panel,

lower case assembly to its fully closed
position.

Ensure that the latches catch. If
socket head screws are used, tighten
them.

DECK MAINTENANCE POSITION

To perform some of the corrective mainte-
nance procedures, it is necessary to raise

the deck to a maintenance position.

Refer

to figure 3-2.

Raise Deck

1.

2.

Press drive START switch to drop drive
motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Disconnect input power cable from
external power source.

Remove disk pack (refer to Disk Pack
Installation and Removal paragraph).
Leave pack access cover open.

Remove two deck front holddown screws.

Raise the case assembly (refer to Case
Assembly Raising and Lowering para-
graph) .

CAUTION

Do not raise deck without in-
stalling spacer between deck
and shock mount bracket.
Damage to rear shock mounts
could occur.

Remove deck rear holddown screw and
spacer from keeper hole and install
spacer between deck and shock mount
bracket.

Secure deck to shock mount bracket
using deck rear holddown screw.

Perform step %a for S/C 16 and below
units and perform step 9b for S/C 17
through 19 and 9c for S/C 20 and above
units.

a. Lift deck and install deck support
bracket into front shock mounts.
Lower deck onto deck support bracket.
Deck support bracket fits into deck
casting where deck front holddown
screws were removed.
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DECK INTERLOCK SWITCH
(MOUNTED ON SHOCK MOUNT
BRACKET, UNDER DECK)

Figure 3-1.
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SWITCH
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DECK HOLDDOWN REAR DECK

MOUNTING
SCREWS
VELOCITY
TRANSDUCER CABLE
PLUG & CLAMP
BRACKET

REAR DECK

HOLDDOWN
CONNECTOR

S P200 \\\\\\\

/ i
POWER-AMP %
CARD

ez |

)

o

DECK
ASSEMBLY

I ~~PaCK
COVER

DECK
SUPPORT
BRACKET

THUM;\\\
SCREW \_

CASE
ASSEMBLY

SH146E

Figure 3-2. Drive Maintenance Position
(S/C 17 and. Abv)
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KEEPER HOLE (SECURE SPACER TO DECK
KEEPER HOLE USING DECK REAR HOLDDOWN
SCREW WHEN DECK IS LOWERED) DECK

DECK REAR HOLDDOWN SCREW /
/,
-~
Q

D

NOTE:

BEFORE RAISING DECK, INSTALL SPACER
BETWEEN DECK AND SHOCK MOUNT BRACKET.
TIGHTEN DECK TO SHOCK MOUNT USING DECK
REAR HOLDDOWN SCREW AS SHOWN,

SHOCK MOUNT
BRACKET

REAR SHOCK
MOUNT

PACK COVER \ SPACER
, 9 \
! o=
°e @ !\ -
OTO) e DECK FRONT —
‘ HOLDDOWN
SCREWS :
,V, v .-
LIFT HERE ] .

T, : P,

DECK CASTING
NN
_AILJ

DECK SUPPORT BRACKET

/]

/

FRONT SHOCK MOUNT

A1TB1

T 9F1B

Figure 3-2.1. Drive Maintenance Position
(S/C 16 and Blw) -



b. Lift up deck from front of drive
until deck support bracket is com-
pletely extended. Carefully lower
deck until support bracket slides
into locking position (hinge in
center of bracket should point
slightly towards rear of drive.

c. Lift deck from front of drive until
deck support bracket is completely
extended. Carefully lower deck un-
til support bracket slides into po-
sition (hinge in center of bracket
should point slightly towards rear
of drive). Remove thumb screw from
storage hole and secure in the
locking hole located on the face of
the deck support bracket. The thumb
screw must be in the locking hole
when deck is in raised position.

Lower Deck

1. Perform step la for S/C 16 and below
units and perform step lb for S/C 17
through 19 and lc for S/C 20 and above
units.

a. Lift deck and remove deck support
bracket.

b. Lift deck until the deck support
bracket disengages from locked
position and push front of bracket
slightly, then lower.

c. Remove thumb.screw from locking hole
and secure in storage hole. Lift deck
until the deck support bracket disen-
gages from locked position and push
back of the bracket slightly forward,
then lower deck slowly.

2. Lower deck to normal operating posi-
tion.

‘3. Secure deck to frbnt shock mounts
using two deck front holddown screws.

4. Remove deck rear holddown screw and
spacer. Store in keeper hole.

5. Lower case assembly (refer to Case
Assembly Raising and Lowering para-
graph) .

6. Connect input power cable to external
power source.

7. Set AC POWER and POWER SUPPLY circuit
breakers to ON.

8. Install disk pack (refer to Disk Pack
Installation and Removal paragraph) .

9. Press drive START switch to load heads.

J 3-10

LOGIC CHASSIS MAINTENANCE POSITION

The logic chassis is hinged on a bracket
attached to the deck. The logic chassis is
secured to the deck by a turnlock fastener.
To raise the logic chassis to the mainte-
nance position, proceed as follows:

1. Raise case assembly.

2. Loosen turnlock fastener securing logic
chassis to deck.

3. Swing logic chassis to a vertical posi-
tion.

4. Move slide bar (located on top of mag-
net assembly) toward logic chassis
until it stops.

5. Lower logic chassis onto slide bar.
NOTE

Steps 6 and 7 are only neces-
sary if card accessibility is
required.

6. Loosen four screws securing logic
chassis cover to logic chassis. Do
not remove.

7. Swing cover away from top screws
(closest to fan) and 1lift off of
bottom screws.

8. To lower logic chassis to operating
position, reverse steps 1 through 7.

SIDE PANEL REMOVAL AND INSTALLATION
(CABINET MODEL)

The side panels are secured to the frame by
two screws located toward the top of the
panel. Also, a quick disconnect ground
strap is attached to the panel in the

lower corner. The panel tilts out from the
top and lifts off the bottom positioning
brackets.

OFF-LINE OPERATION

Certain procedures require execution of
operational commands (seek, read, etc.).
These commands may be derived by means of
the FIELD TEST EXERCISER (refer to Preface
applicable Publication number for tester
operating procedures).

USE OF TEST SOFTWARE

The drive is prepared for test software
whenever the drive motor is up to speed, the

-heads are loaded and the READY indicator on

the control panel is lighted. Refer to
manuals or other documentation applicable to
the specific system or subsystem for infor-
mation concerning the test software
routines.
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MANUAL HEAD POSITIONING

Power On Manual Head Positioning

Manual head positioning (with power on and
disk pack up to speed) is not recommended
unless required by maintenance procedure or
loss of servo control makes it necessary.

1. Observe the following safety precau-
tions during manual carriage opera-
tion.

® Make certain that heads will unload

or are unloaded before turning
power off.

e If power to drive motor is lost
while heads are loaded and voice
coil leadwire is disconnected,
immediately retract carriage.
Otherwise, heads crash when disk
speed is insufficient to enable
heads to fly.

® When positioning heads, do not use
excessive downward force on voice
coil.

e Before reconnecting black voice
coil leadwire, make sure fingers
and tools are clear of coil and
actuator.

® Do not use CE disk pack unless
specifically directed to do so.
Use only the type of pack called
for in the maintenance procedure.

2. Install disk pack (refer to Disk Pack
Installation and Removal paragraph).

CAUTION

If loss of servo control neces-
sitates manual loading and un-
loading of heads, observe the
following:

Do not load heads unless
disk pack is up to speed.

When manually loading or
unloading heads, simulate
normal load (unload) speed
of servo under electrical
control.

Disconnect black voice
coil leadwire before
attempting to load heads.

3. Press drive START switch to allow nor-
mal power-up first seek.

4. Raise case assembly (refer to Case
Assembly Raise and Lower paragraph).
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5. Disconnect black voice coil leadwire
(refer to figure 3-3).

6. Remove magnet cover to gain access to
voice coil (refer to figure 3-3).

7. Position carriage as required by main-
tenance procedure by applying a later-
al (parallel to voice coil movement)
pressure to voice coil.

WARNING

Keep hands away from actuator.

8. Replace black voice coil leadwire:

a. Touch black leadwire to terminal
and ensure carriage locks on cyl-
inder. If erratic voice coil move-
ment is noticed, remove leadwire
immediately and troubleshoot mal-
function.

b. After carriage locks on cylinder,
firmly seat black voice coil lead-
wire.

9. Replace magnet cover.
10. Lower case assembly (refer to Case

Assembly Raising and Lowering para-
graph) .

VOICE coIL

MAGNET COVER

BLACK LEADWIRE

9F2A

- Figure 3-3.
Magnet Cover and Voice Coil.
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Power Off Manual Head Positioning

10.

11.

CAUTION

Do not position heads manually
with power off and a disk pack
installed.

Press drive START switch to stop drive
motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack (refer to Disk Pack
Installation and Removal paragraph).

Raise case assembly (refer to Case
Assembly Raising and Lowering para-
graph) .

Remove magnet cover to gain access to
voice coil (refer to figure 3-3).

CAUTION

Do not use excessive downward
pressure on voice coil.

Position carriage as required by main-
tenance procedure by applying a later-

al (parallel to coil movement) pressure

to voice coil.

Return carriage to full retract posi-
tion.

Replace magnet cover.

Install disk pack (refer to Disk Pack
Installation and Removal paragraph).

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Press drive START switch to load heads.

PREPARING DRIVE FOR OFF-LINE OPERATION

1.

2.

| -2

Press drive START switch to stop drive
motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Raise case assembly to gain access to
logic chassis.

Place logic chassis in maintenance
position.

NOTE

If the drive is in a system
that is daisy chain, it is
necessary to by-pass the drive
so other drives remain under
system control.

10.

11.

1.

Disconnect cables from J2, J3, and
J4.

Terminate J4.

Connect tester cable as follows:
a. P1 to J3 on drive.

b. P2 to J2 on drive.

c. P3 and P4 to tester.

Loosen four screws securing logic
chassis cover and remove cover.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

CAUTION

If normal load is not observed,
drop POWER SUPPLY circuit break-
er to OFF immediately.

Press START switch to start drive
motor and load heads. When heads are
loaded and READY indicator is lighted,
the drive is ready to perform the test.

Perform the desired test procedure.

PREPARING DRIVE FOR ON-LINE OPERATION

Press drive START switch to stop drive
motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Disconnect terminator from J4.
Replace logic chassis cover.

Connect cables {(from system) to J2, J3,
and J4.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Return logic chassis to normal opera-
tion position.

Lower case assembly.

Press drive START switch to start the
drive motor and load heads.
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DRIVE TESTS AND ADJUSTMENTS 3B

GENERAL

This section provides information on all the
electrical test and adjustments which can be
performed in the field. The adjustments
contained here are limited to those which
can be performed at the drive level. These
tests should only be performed as required
elsewhere in this manual, or when there is
suspicion that the drive is not functioning
properly. A drive that passes all the re-
quirements in this section may be considered
operationally acceptable. If any of the
adjustments, contained in this section, can-
not be completed satisfactorily, terminate
the procedure and refer to the Trouble Anal-
ysis section.

Mechanical adjustments are contained in the
Repair and Replacement section. Other tests
normally associated with analyzing a malfunc-
tion, are contained in the Trouble Analysis
section. A person performing these tests
and adjustments should already be familiar
with the information contained in the General
Maintenance Information section. Refer to
that section for information on safety pre-
cautions and maintenance tools and materials.

These procedures assume that an FTU is con-
nected to the drive (or that suitable soft-
ware is available), that a scratch pack is
installed (or CE pack where noted), and that
the drive is powered on. All the following
tests are written, providing first a check
procedure, and then the adjustment. If the
drive meets the criteria of the check, there
is no need of the adjustment.

The following procedures are contained in
this section, in the order specified:

® Plus and Minus 5 Volt Adjustment
® Head Arm Alignment

® Velocity Gain Adjustment

PLUS AND MINUS 5-VOLT REGULATORS

This procedure checks the output of the plus
and minus 5-volt power supplies while the
drive is doing repeat seeks. Power supply
outputs are checked at the logic chassis
backpanel. Therefore, the supplies are being
checked in a manner to account for both line
loss and loading.

This procedure assumes that the FTU is con-

nected to the drive, a scratch pack is in-
stalled and power is applied.
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ADJUSTMENT S/C 23 AND BELOW

1. Raise logic chassis to maintenance
position.

2. Connect digital volt/ohmmeter between
GND and +5 V fastons on logic chassis
backpanel.

3. Command drive to do repeat seeks be-
tween cylinders 0 and 32.

4., Plus 5-volt output should be +5.10
+0.05 volts. If not, adjust +5 V po-
tentiometer (see figure 3-4) until
output is within specification.

5. Move volt/ohmmeter leads to -5 V faston.

6. Minus 5-volt output should be -5.10
$0.05 volts., If not, adjust -5 V po-
tentiometer (see figure 3-4) until
output is within specification.

7. If any adjustment was necessary in pre-
ceeding steps, recheck both outputs.

8. When both power supply outputs are
within specification, restore drive to
normal- operation.

D

)
ADJ

™~

+5V ADJUSTMENT

-5V ADJUSTMENT

2zl

-~

3

IS

Efolz

I - )
LTI
2{o|alalalalE|slalalalalaly

e

9F21

Figure 3-4. Power Supply Adjustment
(s/C 23 and Below)
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ADJUSTMENT S/C 24 AND ABOVE

1. Raise logic chassis to maintenance
position.

2. Connect digital volt/ohmmeter between
GND and +5 V fastons on logic chassis
backpanel.

3. Command drive to do repeat seeks be-
tween cylinders 0 and 32.

4. Plus 5-volt output should be +5.10
t0.05 volts. If not, adjust +5 V
potentiometer on card AlAl (see figure
3-4.1) until output is within speci-
fications.

5. Move volt/ohmmeter leads to -5 V
faston.

6. Minus 5-volt output should be -5.10
0,05 volts. If not, adjust -5 V
potentiometer on card AlAl (see figure
3-4.1 until output is within specifi-
cation.

7. If any adjustment was necessary in pre-
ceeding steps, recheck both outputs.

8. When both power supply outputs are
within specification, restore drive to
normal operation.

-5 V ADJUSTMENT

+5.V ADJUSTMENT

9H155A

Figure 3~4.1. Power Supply Adjustment
(s/C 24 and Above)
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HEAD ALIGNMENT
GENERAL

Alignment of the heads is checked under the
following conditions:

1. During initial installation of the
drive.

2. After replacing one or more head arm
assemblies.

3. When misalignment of one or more heads
is suspected. (For example, inability
to read a pack written on another drive.)

If it is determined that a head is misaligned,
the head arm is adjusted to bring the align-
ment of the head within specifications. Fig-
ure 3-5 is a flowchart summarizing the basic
functions of the head alignment check and
adjustment procedure.

Head alignment is performed by using a Field
Test Unit (FTU) or by using the controller,
microprogram diagnostics, head alignment
card and meter. This procedure applies only
to the method using an FTU. Refer to the
FTU maintenance manual for switch settings
and functions called for in this procedure.

When performing head alignmént; givé spéciél
consideration to the following:

Thermal Stabilization - In order to ensure
accuracy during head alignment, it is impor-
tant that the drive, CE pack, and FTU be at
their normal operating temperature. This
requires that all three be connected and
allowed to operate (pack turning and heads
loaded to cylinder zero) for a minimum of 60
minutes. If head alignment is being per-
formed on more than one drive, and provided
that the pack was taken immediately from a
previous drive, and provided that the drive
under test has been operating with heads
loaded for a minimum of 60 minutes preceding
tests; then the CE pack only requires a 15-
minute stabilization time.

Alignment Tool - Use only the head alignment
tool specified in the maintenance tools and
materials table. Use of a different tool
may cause damage to head arm or carriage.
Always inspect the adjustment end of tool
prior to use. Tool must be free of nicks
and scratches and must have a polished sur-
face where it enters the carriage alignment
hole. If any aluminum deposits are present,
polish tool surface with crocus cloth. Any
other polishing medium will damage the tool.
Do not use a defective tool; repair or re-
place tool if damage exists. When using
tool, position it so that pin in end of tool
engages alignment slot in head arm. The
tool should slip easily through the align-
ment hole in the carriage and into the
alignment slot in the head arm. If anything

83311300 AD
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Figure 3-5.
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Basic Head Alignment Check and Adjustment Procedure

5



more than a small amount of force is required
to adjust the head, the tool is probably

INITIAL SETUP

binding in the hole of the carriage. Ensure 1. Install CE disk pack and perform thermal
that alignment tool 1s kept perpendicular to stabilization.
hole in carriage at all times.
2. Set AC POWER and POWER SUPPLY circuit
Carriage Locking - During the alignment pro- breakers to OFF.
cedure (when the heads are over the alignment
track) the carriage locking pin and ring as- 3. Raise case assembly to maintenance po-
sembly must be installed in the ALIGN TRACK sition.
LOCK hole in the rail bracket assembly. This
locks the carriage in one head alignment po- 4. Install head alignment card into loca-
sition. Failure to install the pin and ring tion A08 of the logic chassis.
assembly would allow the carriage to retract
if any emergency retract signal were gener- 5. Raise logic chassis.
ated. Since your hands are in the actuator
during the head alignment procedure, the re- 6. Connect FTU to drive. Refer to FTU
tract could be dangerous. . maintenance manual for installation in-
structions. ’
CAUTION .
7. Install terminator on I/O connector. If
Should an emergency retract unit is a dual channel drive, install
condition be generated when terminator on I/0 connector of channel
the locking pin is in the being used by FTU.
ALIGN TRACK ILOCK hole, the
following results may occur: 8. Connect meter cables between head align-
e Blown fuses, ment card and FTU-null meter. (Refer to
e Tripped dc circuit breaker figure 3-5.1), )
e Blown power amplifier tran-
sistors, and 9. Connect oscilloscope to test point Z
® Unretracted heads on a (ground) and test point Y (dibits) on
stationary CE pack. head alignment card.
Carefully observe the instructions regarding 10. Install head alignment cable between
the installation and removal of the carriage A08 'pins 8-11 A and B and J104 of head
locking pin and ring assembly. select/read amplifier card.
A Q PowER ! E
Oweut _FSV CARD -
INDICATORS S S 60 1ax A -
O wooe = - HEAD SELECT/
]—EJIO4 READ AMPLIFIER CARD

st §::D
s

s2 52_—7(]

s3§;ij

-METER+ READ SIG.
o2 ?—;\

COMPONENT
SIDE OF CARD

HEAD ALIGNMENT
CABLE

LOGIC CHASSIS LOCATION AO8

IRARARARALRARRARRARL

34

. CONNECTS TO PINS

 GROUND SIGNAL

V
OSCILLOSCOPE
CONNECTION

NULL METER
ANEWER KITS HAVE AZPV CARD.

50-500

Figure 3-5.1.

| 3-16

© 8 THROUGH I A &B

LOGIC CHASSIS
WIREWRAP PINS

AMETER IS PART OF FTU OR HEAD ALIGNMENT KIT. METER READINGS
TO LEFT OF ZERO ARE NEGATIVE AND READINGS
TO RIGHT OF ZERO ARE POSITIVE.

/ 3\ INDICATORS DO NOT APPEAR ON AZPV CARD.

9H229A

Head Alignment Setup
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Example 2:

P4 = +30, Ny = -10;
(P) = (N) = (+30) - (=10) = +40 mV

P5 = +15, Ng = =30;
(P) - (N) = (+15) - (=30)

+45 mV

(+40) + (+45) = +85 mv

Sum is outside *75 mV range and is
therefore unacceptable. Servo sys-
tem troubleshooting is required.

11. Command direct seek to cylinder 245,
install carriage locking pin (refer
to figure 3-6) and repeat steps 4
through 8.

READ/WRITE HEADS CHECK AND ADJUSTMENT

1. Set R/RW switch to RW. Observe that
dibit pattern is similar to that shown
in figure 3-5.2.

2. Calculate offset of all read/writg
heads by using same method given in
steps 5 and 6 of Servo Head Check.

3. Remove carriage locking pin.

CAUTION

If any offset exceeds a

0 *#300 mV range, those heads
are excessively misaligned.
Therefore, to avoid possible
loss of data, transfer data
from packs written with those
heads to other storage before
proceeding with alignment.

4. Evaluate read/write head offset as
follows:

a. When using same CE pack as used for
last alignment, offsets must range
between +150 mV and -150 mv. If
all offsets are within this range,
alignment is satisfactory so pro-
ceed to step 16.

b. When using a different CE pack than
the one used for last alignment,
offsets must range between +225 mv
and -225 mV. If all offsets are
within this range, alignment is
satisfactory so proceed to step 16.

c. If any offsets are outside accept-
able range, as defined in steps a
or b (whichever applies), these
heads are misaligned. Proceed to
step 5.

83311300 AC

5. Press START switch to stop drive motor
and unload heads.

6. Remove connector support bracket (see
figure 3-19).

7. Loosen head-arm mounting screws secur-
ing heads requiring alignment and
torque these screws to 4 £1/2 1bf-in
(0.5 +0.1 N-m).

8. Press START switch to start drive motor
and load heads.

9. Command direct seek to cylinder 245,

CAUTION

Use extreme care to avoid short
circuit contact with write driver
board when installing or removing
head alignment tool and torque
wrench.

10. Align heads as follows:

a. Install jumper between A04-11A (Seek
Error) and ground. This jumper pre-
vents force exerted during alignment
from moving the heads off the align-
ment cylinder to an adjacent cylinder.
Be sure to remove jumper before com-
manding drive to perform another
seek.

b. Select head to be aligned.

TS 255, T WYTERE L
o : Al g

WARNIN

To prevent personal injury in case
of an emergency retract, install
carriage locking pin in head align-
ment hole prior to positioning
head alignment tool. Be sure

to remove pin before next seek

is performed.

c. Install head alignment tool so that
tool pin engages head-arm alignment
slot (refer to figure 3-6).

d. Observe oscilloscope and adjust head
to obtain belanced dibit pattern.
Pattern is balanced when point A
amplitude equals point B and point
C equals point D (see figure 3-5.1).

e. Observe null meter and adjust head
until offset ranges between +75 mV
and -75 mV., Calculate offset as des-
cribed in steps 5 and 6 of Servo Head
Check. Occasionally, a head cannot
be aligned because its adjustment
slot is at its end of travel. If
this occurs, check position of servo

3-16.1



3-16.2
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4 A SHIPPING LOCK HOLE DISK  “~NVUMBER __ NUMBER
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BOTTOM _~# =]
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,///////E)
O
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O
o @
)

PIN
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CAUTION: \.L\75° A
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Figure 3-6. Head Arm Alignment
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LOGIC GND TO SCOPE GND

VOLTS /DIV

TIME / DIV

TRIGGERING

PROBE CONNECTIONS
CH | TO TPY (RD SIGNAL) ON HD ALIGNMENT CARD

11.

12,

13.

14.

15.

OSCILLOSCOPE SETTINGS

CHI

CH1-20MV/CM
CH2 -NOT USED

A-1uS/CM
B -NOT USED

A- +INTERNAL
B- NOT USED

CHZ2

Al
'

CH2 TO NOT USED

Figure 3-5.2

head-arm adjustment slot and, if
necessary, recenter it. However, it
should be noted that any slight ad-
justment of the servo head requires
realignment of all read/write heads.
Torque servo head to 12 *1/2 1lbf.in
(1.4 0.1 Nem).

f. Repeat steps a through e for all
heads to be aligned.

ﬁemove carriage locking pin and also
remove jumpers from A2B09-11A.

Press START switch to stop drive motor
and unload heads.

Torque head-arm clamp screws of each
head adjusted to 12 *1/2 1bf.in (1.4
0.1 Ne.m). While torqueing screws,

use only straight arm allen wrench and
keep it as perfectly aligned as possible
with screws. If care is not taken dur-
ing this operation, head may be pushed
out of alignment.

Check each head adjusted to see if
torqueing screws affected alignment.

If any heads are outside %150 mV range,
readjust them as directed in steps 7
through 13.

Perform the following to ensure that
heads will remain aligned under normal
operating conditions:

83311300 AC

A\
\c \D 9E1

Head Alignment Waveform

a. Command continuous seeks between

cylinders 240 and 245 for a minimum
of 30 seconds.

b. Unload and load heads at least

twice.

c. Command direct seek to cylinder

245.

d. Check alignment of each head ad-

16.

17.

18.

19.

20.

21.
22,

23.

justed. If any heads are outside
acceptable range (as defined in
Step 4), repeat this procedure
starting with step 10.

Press START switch to stop drive motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Disconnect test setup and remove align-
ment card and terminator (if installed).

Replace connector support bracket (see
figure 3-19).

Lower logic chassis to normal operating
position.

Lower case assembly.
Remove CE pack.

Restore drive to on-line operation.
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11. Set AC POWER and POWER SUPPLY circuit

breakers to ON.

12. Press START switch to start drive motor

and load heads.

CAUTION

Where P is meter reading with P/N

switch in P position and N is meter
reading with switch in N position.

Meter readings to right of zero are

positive and meter readings to left

The CE disk pack has odd-even Example 1: P =

dibits on tracks 000 through

330 only. Do not attempt to

access beyond cylinder 330.

SERVO HEAD OFFSET CHECK

+20, N

of zero are negative.

= +15;

() - ) = (+20) - (+15)

Example 2: P = +20, N = -15;
(P) = (N) = (+20) - (-15)
Example 3: P = -20, N = +15;

(P) - (N) = (-20) - (+15)

1. Set head alignment card S/RW switch to
S and X.1/X1 switch to X.1l. -

2. Command a continuous seek between
cylinders 240 and 245 for a minimum

of 30 seconds.

3. Command direct seek to cylinder 004.

4. Observe dibit pattern on oscillo-

+5

It

+35

= -35

7. Record offset calculated in step 6.

8. Evaluate servo head offset as follows:

e If offset ranges between +60 mV and

-60 mV, it is acceptable so proceed
with head alignment.

scope. It should be similar to the e If offset is outside +60 mV range,
In this case,

one shown in figure 3-5.2.

5. Toggle P/M switch to both P and N

positions and record null meter

readings. If both P and N read-
ings are less than 50 mV, the X.l/X1

switch can be set to X1 position for a

more accurate readings.

it is unacceptable.
trouble shoot servo system before
proceeding with head alignment.

9. Command direct seek to cylinder 005 and
repeat steps 4 through 8.

10. Add offset readings from cylinders 004

and 005. This sum should range between

6. Calculate head offset by the following +75 mV and

formula:

(P) -"(N)

OSCILLOSCOPE SETTINGS

= OFFSET

-75 mv.

If it does not,
troubleshoot servo system.

LOGIC GND TO SCOPE GND

VOLTS /DIV

CH | -20MV/CM
CH 2 ~NOT USED

TIME / DIV
A-1uS/CM
B -NOT USED

TRIGGERING
A- +INTERNAL
B- NOT USED

PROBE CONNECTIONS

CH 1 TO TPY (RD SIGNAL) ON HD ALIGNMENT CARD \ \
D

CH2 TO NOT USED
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Figure 3-5.2 Head Alignment Waveform

9E1

3-17 |



Example 1:

Pg = =25, Ny = -15;
(P) - (N) = (-25) - (~15) = =10 mV

Pg = +10, N5 = ~10;
(P) - (N) = (+10) - (-10)

]

+20 mV
(-10) + (+20) = +10 mv

Sum is within #75 mV range and is
therefore acceptable.

Example 2:

P4 = +30, Ny = -10;
(P) - (N) = (+30) - (-10) = +40 mV

P5 = +15, N5 = =30;
(P) - (N) = (+15) - (~30)

+45 mV
(+40) + (+45) = +85 mV

Sum is outside *75 mV range and is
therefore unacceptable. Servo sys-
tem troubleshooting is required.

11. Command direct-seek to-cylinder 245,
install carriage locking pin (refer
to figure 3-6) and repeat steps 4
through 8.

READ/WRITE HEADS CHECK AND ADJUSTMENT

1. Set R/RW switch to RW. Observe that
dibit pattern is similar to that shown
in figure 3-5.2.

2. Calculate offset of all read/write
heads by using same method given in
steps 5 and 6 of Servo Head Check.

3. Remove carriage locking pin.

CAUTION

If any offset exceeds a

0 300 mV range, those heads
are excessively misaligned.
Therefore, to avoid possible
loss of data, transfer data
from packs written with those
heads to other storage before
proceeding with alignment.

4, Evaluate read/write head offset as
follows:

a. When using same CE pack as used for
last alignment, offsets must range

between +150 mV and -150 mv. If
all offsets are within this range,
alignment is satisfactory so pro-
ceed to step 16.

b. When using a different CE pack than

the one used for last alignment,

offsets must range between +225 mV -

and -225 mV. If all offsets are

I 3-18

within this range, alignment is
satisfactory so proceed to step 16.

c. If any offsets are outside accept-
able range, as defined in steps a
or b (whichever applies), these
heads are misaligned. Proceed to
step 5.

5. Press START switch to stop drive motor
and unload heads.

6. Remove connector support bracket (see
figure 3-19).

7. Loosen head-arm mounting screws secur-
ing heads requiring alignment and
torque these screws to 4 t1/2 1lbf-in
(0.5 +0.1 Nem).

8. Press START switch to start drive motor
and load heads.

9. Command direct seek to cylinder 245.

CAUTION

Use extreme care to avoid short
circuit contact with write driver
board when installing or removing
head alignment tool and torque
wrench.

10. Align heads as follows:

a. Install jumper between A04-11A (Seek
Error) and ground. This jumper pre-
vents force exerted during alignment
from moving the heads off the align-
ment cylinder to an adjacent cylinder.
Be sure to remove jumper before com-
manding drive to perform another
seek.

b. Select head to be aligned.

WARNING

To prevent personal injury in case
of an emergency retract, install
carriage locking pin in head align-
ment hole prior to positioning
head alignment tool. Be Sure

to remove pin before next seek

is performed.

c. Install head alignment tool so that
tool pin engages head-arm alignment
slot (refer to figure 3-6).

d. Observe oscilloscope and adjust head
to obtain belanced dibit pattern.
Pattern is balanced when point A
amplitude equals point B and point
C equals point D (see figure 3-5.1).

e. Observe null meter and adjust head
until offset ranges between +75 mV
and =75 mV, Calculate offset as des-
cribed in steps 5 and 6 of Servo Head

83311300 aD
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o Figure 3-6. Head Arm Alignment
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11.
12.

13.

14,

15.

| s-20

Check. Occasionally, a head cannot
be aligned because its adjustment
slot is at its end of travel. If
this-occurs, check position of servo
head-arm adjustment slot and, if
necessary, recenter it. However, it
should be noted that any slight ad-
justment of the servo head requires
realignment of all read/write heads.
Torque servo head to 12 *1/2 1bf.in
(1.4 ¥0.1 N-m).

f. Repeat steps a through e for all
heads to be aligned.

Remove carriage locking pin and also
remove jumpers from A2B09-11A.

Press START switch to stop drive motor
and unload heads.

Torque head-arm clamp screws of each
head adjusted to 12 #1/2 1bf.in (1.4
0.1 Ne.m). While torqueing screws,

use only straight arm allen wrench and
keep it as perfectly aligned as possible
with screws. If care is not taken dur-
ing this operation, head may be pushed
out of alignment.

Check each head adjusted to see if
torqueing screws affected alignment.

If any heads are outside *150 mV range,
readjust them as directed in steps 7
through 13. .

Perform the following to ensure that
heads will remain aligned under normal
operating conditions:

a. Command continuous seeks between

cylinders 240 and 245 for a minimum
of 30 seconds.

b. Unload and load heads at least

twice.

c. Command direct seek to cylinder

245,

d. Check alignment of each head ad-

16.
17.

18.

19.

20.

21.
22,
23.

justed. If any heads are outside
acceptable range (as defined in
step ?), repeat this procedure
starting with step 10.

Press START switch to stop drive motor.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Disconnect test setup and remove align-
ment card and terminator (if installed).

Replace connector support bracket (see
figure 3-19).

Lower logic chassis to normal operating
position.

Lower case assembly.
Remove CE pack.

Restore drive to on-line operation.
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VELOCITY GAIN ADJUSTMENT

These procedures provide information for
checking and, if necessary, adjusting the
servo system velocity signal for both the

40 MB and 80 MB drives. 1If the adjustment
cannot be completed satisfactorily, the
procedure must be terminated. If this hap-
pens, refer to the Trouble Analysis section.
These procedures assume that an FTU is con-
nected, and that a scratch pack is installed
on the drive.

40 MEGABYTE UNITS

1. With drive case closed, command random
seeks for a minimum of 10 minutes to
provide thermal stability.

2. Stop random seeks and set up oscillo-
scope as shown in figure 3-6.1. Oscil-
loscope ground references must be as
shown.

3. Command continuous seeks to cylinder
410 (hex 193) and adjust oscilloscope
trigger level to obtain waveform shown
.in figure 3-6.1. '

4, Measure full length seek time. Time
between On Cylinder pulses should be
36 to 39 milliseconds.

5. If full length seek time is not as
specified, perform velocity gain ad-
justment. Adjust velocity gain potent-
iometer E2R6 on card Al2 (see figure '

OSCILLOSCOPE SETUP

INPUT:
CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME
CH I 0.2V A09-24B  +ON CYLINDER SENSE

CH 2- NOT USED

TRIGGERING:
SLOPE/SOURCE CONNECTION SIGNAL NAME
TRIGGER A- +EXT A09-23B - FORWARD SEEK

(USE XIO PROBE)
SCOPE GND TO GND ON LOGIC CARD
USE XIO PROBES UNLESS OTHERWISE NCTED.

TIME/DIV: IOms MODE: CH |
NOTES:

/\ MEASUREMENT IS FROM TRAILING EDGE OF PULSE A
TO LEADING EDGE OF PULSE B

Figure 3-6,1,

83311300 AD

6.

1.

3-7) until full length seek time is
between 36 to 39 milliseconds. (See
figure 3-6.1)

Return drive to normal operation.

80 MEGABYTE UNITS

With drive case closed, command random
seeks for a minimum of 10 minutes to
provide thermal stability.

Stop random seeks and set up oscillo-
scope as shown in figure 3-6.2. Os-
cilloscope ground references must be
as shown.

Command continuous seeks to cylinder
822 (hex 336) and adjust oscilloscope
trigger level to obtain waveform shown
in figure 3-6.2.

Measure full length seek time. Time
between On Cylinder pulses should be
52 to 54 milliseconds.

If full length seek time is not as
specified, perform velocity gain ad-
jgstment. Adjust velocity gain poten-
tiometer E2R6 on card Al2 (see figure
3-7) until full lenth seek time is
between 52 to 54 milliseconds. (See
figure 3-6.2.)

Return drive to normal operation.

AT B
| t
FULL
LENGTH
I SEEK TIME
TA
9F28A

Velocity Gain Waveform ~ 40 Megabyte
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OSCILLOSCOPE SETUP

VOLTS/ DIV TEST POINT SIGNAL NAME
CHI- 0.2V A04 03A +ON CYLINDER

(USE X  PROBE)

CH 2 -~ NOT USED
(USE X  PROBE)

SLOPE /SOURCE  TEST POINT SIGNAL NAME

TRIGGER A- +/EXT A04 07A -FORWARD SEEK

(USE X 10 PROBE)

TRIGGER B~ NOT USED
(USE X  PROBE)

TIME/DIV: 10 ms MODE TRIGGER: CH 1

ADDITIONAL SETTINGS: NONE

< FULL LENGTH 3|
SEEK TIME

———
KR 0663

9F20

Figure 3-6.2, Velocity Gain Waveform -~ 80 Megabyte

VELOCITY

Figure 3-7. Velocity Gain Adjustment Locations

I 3-22

833113006 AD



SECTION 3C

TROUBLE ANALYSIS AIDS






TROUBLE ANALYSIS AIDS 3C

GENERAL

Various types of malfunction can occur dur-
ing the course of drive operation. No at-
tempt has been made to correlate the many
possible malfunctions to their most likely
cause. However, as a troubleshooting aid on
the broad subject of accessing errors, these
four categories are definable:

[ Seek errors

® Address errors

° On cylinder errors

° Seek monitor checks
Prior to beginning detailed tests or adjust-
ments, perform the procedures in Drive Tests
and Adjustments. If these tests and adjust-
ments do not correct the malfunction or re-

veal a correctable problem, proceed with the
Power System Checks.

POWER SYSTEM CHECKS

OUTPUT VOLTAGES CHECK
Perform the following check with the drive
performing continous 128-track seeks. The
+5V and -5V adjustment procedures are locat-
ed in the Drive Tests and Adjustments para-
graphs of this section. All measurements
should be made by connecting a digital volt/
ohmmeter at the logic chassis connection or
at the capacitor in the case of -42V. The
following voltages shall be present:

1. Ground to +20 (+20+2 vdc).

2. Ground to +5 (+5.1+0.05 vdc).

3. Ground to +42 (+42+2 vdc).

4. Ground to -20 (-20+2 vdc).

5. Ground to -42 (-42+2 vdc).

6. Ground to -5 (-5.1+0.05 vdc).
EMERGENCY RETRACT TEST

1. Raise case assembly.

83311300 D

2. Press drive START switch to start drive

motor and load heads.

3. Apply a ground to Al3-14B and observe
that heads unload.

4. Sync an oscilloscope negative on Al3-
14B and observe the output at the
-LQV card, location Al2, TPF. The
output at TPF should peak at 2.0 (0.
5) volts during the retract.

5. Prepare drive for on line operation.
SERVO SYSTEM ADJUSTMENTS AND CHECKS

GENERAL

The following procedures check the logic as-
sociated with the servo. These procedures
are applicable only if adjustments could not
be made or if troubleshooting a malfunction-
ing drive.

All servo system checks are written as inde-
pendent procedures. If more than one check
is being made, drive preparation steps may
be omitted for subsequent checks.

VELOCITY GAIN ADJUSTMENT

This procedure adjusts output of velocity
transducer circuit thereby controlling seek
time. Proceed as follows:

1. Perform steps 1 through 6 of Fine Po-
sition Amplitude Check.

2. Connect oscilloscope channel 1 to
wirewrap pin A04-03A (On Cylinder).

3. Set oscilloscope time per division
control to 10 ms per cm.

4. Command continuous seeks between cyl-
inders 000 and 822.

5. Observe waveforms and note that time
between On Cylinder pulses is between
49 and 51 ms. If necessary, adjust
potentiometer on card Al2 until this
requirement is met.



6.

Prepare drive for on line operation.

FINE POSITION AMPLITUDE CHECK

1.

2.

7.

Prepare drive for use with test soft-
ware or field test exerciser.

Trigger oscilloscope negative external
on wirewrap pin A04-07A (Not Forward).

Connect oscilloscope channel 1 to test
point F on card All (Fine Position
Analog).

Set oscilloscope volts per division
control to 2 volts per cm and time per
division control to 1 ms per cm.

Command continuous seeks between cylin-
ders 000 and 001.

Amplitude of waveform (refer to figure
3-4) should be between 8.6 and 12.6
volts peak to peak. If voltage exceeds
tolerance, replace card at All. If
tolerance is still not met, replace
card at AlO0.

Prepare drive for on line operation.

ON CYLINDER DELAY CHECK

1.

Prepare drive for use with test soft-
ware or field test exerciser.

Trigger oscilloscope positive external
at wirewrap pin A04-15A (On Cylinder
Sense) .

3. Connect oscilloscope channel 1 to wire-
wrap pin AO4-03A (On Cylinder).

4, Command ‘continuous seeks between cylin-
ders 000 and 001.

5. Observe that On Cylinder pulse occurs
between 1.40 and 2.10 ms from start of
the trace. If not, replace card A04.

6. Prepare drive for on line operation.

COARSE VELOCITY INTEGRATOR CHECK

This procedure checks operation of Desired
Velocity Function Generator. Function Gener-
ator smooths steps in coarse position error
signal which are present during last 256
cylinders of a seek.

1. Prepare drive for use with test soft-
ware or field test exerciser.

NOTE

Insert spare wirewrap pin (or
equivalent) into back of con-
nector attached to backpanel so
oscilloscope probe can be
attached.

2. Trigger oscilloscope positive external
at wirewrap pin A09-26B (T<7).

3. Connect oscilloscope channel 1 to test
point D on card Al2.

FWD SEEK

OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND ' il

VOLTS / DIV

TIME / DIV P-P )

TRIGGERING

PROBE CONNECTIONS

CH | -2V/CM
CH 2 —-NOT USED
10.6(t2)V

-+

A-IMS/CM
B - NOT USED

-+
-+

ov

i

FE w,
/"ﬁl“

A-EXT NEG, AO4-07A |-----
B-NOT USED

CHI TO AlI-TPF
CH2 NOT USED

REV SEEK
9D48

Figure 3-8. Fine Position Amplitude Waveform
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4, Command continuous seeks between cylin- 5.
ders 000 and 256.

~ 5. Adjust oscilloscope controls to display
two sloped curves (refer to figure 3-9).

‘ 6. The amplitude of the last discontinuity

~ (see figure 3-9) should be from .03 to
.05 volts (ignore spike). If it does
not meet these specifications perform
Digital to Analog Converter and Velocity
Transducer Gain Uniformity ‘Checks.

7. Prepare drive for on line operation.
6.

DIGITAL TO ANALOG CONVERTER CHECK

7.
The position converter output should be
clamped at negative saturation until tracks

Observe waveforms and evaluate them as
follows (oscilloscope settings and wave-
forms are shown on figure 3-10):

a. Ensure that top waveform on figure
3-10 has an amplitude of -10.5 volts
maximum.

b. Ensure that steps on the bottom wave-
form (except for the last two) have
height between 20 and 60 mV. Last
two steps should each have height of
40 mv.

If requirements of step 5 are not met,
replace cards in Al2 or Al3.

Prepare drive for on line operation.

to go is less than 256 (T<256). During re- VELOCITY TRANSDUCER GAIN UNIFORMITY CHECK

mainder of seek position converter output
is under control of digital to analog con- 1.
verter.

1. Prepare drive for use with test soft- 2.
ware or with field test exerciser.

2. Trigger oscilloscope negative external 3.
at wirewrap pin A04-08A (Not Rev Seek). :

~ 3. Connect oscilloscope channel 1 to test
point C on Card Al2 (D/A Converter). 4.

4, Command continuous seeks between cylin-
ders 000 and 260.

Prepare drive for use with test soft-
ware or field test exerciser.

Trigger oscilloscope positive external
at wirewrap pin A09-26B (T<7).

Connect oscilloscope channel 1 to test
point B on card Al2 (velocity integrator
output) .

Command continuous seeks between cylin-
ders 000 and 007.

OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS /7 DIV

CH I

CHI!-.2V/CM
CH 2 -NOT USED

T
i

~ TIME / DIV
A-.5MS/CM
B-NOT USED

~ TRIGGERING : )
A-EXT POS, A09-26B
B- NOT USED

CH2

N PROBE CONNECTIONS
CHI TO AI2-TPD
CH 2 NOT USED
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LAST DISCONTINUITY
(IGNORE THE SPIKE)
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Figure 3-9. Coarse Velocity Integratoeraveform



OSCILLOSCOPE SETTINGS f[
b —-‘ T — T— —jv:— - —— -1 -
LOGIC GND TO SCOPE GND GROUND —3{- -~ opf-= === -~ ===|- == == == == R DY AV B -
REFERENCE |, | r (LTo
VOLTS / DIV T
CHI -2V T
CH 2 - NOT USED //
TIME / DIV e ?:_:-‘?- | B B B B e e e e e g 0.5V
A- 5MS { MAX
B - NOT USED T
TRIGGERING
A-EXT NEG, AO4-08A - leeeofeooooo oo Sy R F A SRR O M iy S
B- NOT USED B A 4 1 1L L1 . |
| I 1
PROBE CONNECTIONS
CHI TO Al2-TPC
CH2 NOT USED
OSCILLOSCOPE SETTINGS | T i
- -T- m -1T- T- = -1 -T- T T
LOGIC GND TO SCOPE GND GROUND —3- - -~ - |- == - -|-- ==~ S i s bt EEEEE EEREE -l
REFERENCE I 40 MV
VOLTS / DIV T -
CHI1-0.05V 1 40 MV
CH 2 - NOT USED I . )
TIME / D'v T T T T T T T 1 'j:' l.l-l Trr T T LR LRI L
A-5MS +
B-NOT USED T
I =
TRIGGERING 1
A- EXT NEG, AO4-08A  |e=eeefomoaet D Aty AEE ) EEEE BEP S
B- NOT USED : 1 4+ 1 4 o 4+ 1 4 4
PROBE CONNECTIONS
CH I TO Al2-TPC : NOTE
CH2 NOT USED (D LOWER WAVEFORM IS EXPANDED
: VIEW OF THIS SECTION. 9D50

Figure 3-10, Digital to Analog Converter Output Waveform
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5. Decalibrate horizontal sweep and adjust 5. Set oscilloscope trigger mode to chop.
triggering control to observe both
positive and negative ramps (see figure 6. Command continuous seeks between cylin-~
3-11). Ramps represent integrated ders 000 and 001.
velocity sawtooth during last seven
cylinders of 'seek. Positive ramps are 7. Check that Fine signal switches to a
forward seek, negative ramps are re- logical 1 when positive or negative
verse seek. velocity signal is between 1.3 and 1.5
volts (refer to figure 3-12). If these
6. Check voltages of second to last posi- requirements are not met replace card
tive and negative ramps (refer to figure in All.
3-11). Amplitude of each ramp should be
2.2 to 2.8 volts and difference in 8. Prepare drive for on line operation.
amplitudes between two ramps should be
less than 0.4 volts. If these require-
ments are not met, either card Al2 or TRACK SERVO AMPLITUDE CHECK

velocity transducer is defective.

This test checks the amplitude of track
7. Prepare drive for on line operation. servo signal output of servo preamp.

FINE ENABLE SWITCHING LEVEL CHECK

This procedure verifies that Fine Enable
switches in at proper level. This signal,
along with T<1, set Fine FF.

1. Prepare drive for use with test soft-
ware or field test exerciser,

2. Trigger oscilloscope negative external
at wirewrap pin A04-07A (Not Forward
Seek) .

3. Connect oscilloscope channel 2 to test
point B on card Al2 (velocity integra-
tor output).

4. Connect oscilloscope channel 1 to wire-
wrap pin A04-16B (FINE).

1.

Prepare drive for use with test soft-
ware or field test exerciser.

. Trigger oscilloscope internal positive.

NOTE

Insert spare wirewrap pin (or
equivalent) into back of con-
nector attached to backpanel so
oscilloscope can be attached.

Connect oscilloscope channel 1 to wire-
wrap pin Al10-25B (dibit signals from
servo preamp) .

. Connect oscilloscope channel 2 to wire-

wrap pin Al10-23B (dibit signals from
Servo preamp).

ECOND LAST RAMP
LAST RAMP

w

OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS / DIV

CHI-I1V/CM
CH2~-NOT USED

TIME / DIV
A- 5MS/CM
B~ NOT USED

TRIGGERING
A- EXT POS, A0OS-268B -X--V---
B- NOT USED r

A I S

'Y U S

PROBE CONNECTIONS
CHI TO Ai2-TPB
CH2 NOT USED

9D5I

Figure 3-11. Integrated Velocity Waveform
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OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND —— - - .-
VOLTS / DIV 1 CHI
CH | - 5V/CM T
CH2-Iv/CM Tf__ ‘ I
TIME / DIV |.4(i.l)V - -+ttt
A-IMS/CM i
B-IMS/CM
TRIGGERING L4 (2 1)V CH?2
A- EXT NEG, AO4-07A HNR AR (AR B NP | N
B- NA JL__ | 1 ]

PROBE CONNECTIONS
CHI TO A0O4-168B
CH2 TO AI2-TPB

Figure

5. Set oscilloscope trigger mode to
and invert either channel 1 or 2.

add

9.

6. Command seek to cylinder 000 and ob-
seggf amplitude of waveform (see figure
3-13).
10.
7. Command seek to cylinder 822 and ob-
serve amplitude of waveform (see figure
3-13).
11.
8. Check that waveforms observed in steps

6 and 7 are between 0.3 and 1.5 volts
peak to peak (note that waveform in

step 6 has largest amplitude).

9D52

3-12, Fine Enable Switching Waveform

If one side of servo head is shorted to
ground, a waveform similar to that shown
in figure 3-14 will be displayed. The
servo will continue to function, but
intermittent seek errors occur.

If track servo amplitude is not as
specified in figure 3-13, replace servo
head or servo preamp.

Prepare drive for on line operation.

OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS / DIV

CHI-.2v/CM
CH2 -.2V/CM

3T0

TIME / DIV
A-1pS/CM
B- NOT USED

1.5V PP

TRIGGERING
A- INT NEG
B- NOT USED

PROBE CONNECTIONS
CH I TO Al0-25B
CH2 TO Al0-23B

9D53

Figure 3-13, Track Servo Amplitude Waveform
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OSCILLOSCOPE SETTINGS

LOGIC GND TO SCOPE GND

VOLTS /7 DIV

CHI|-.IV/CM
CH2-.V/CM

TIME / DIV
A= .5uS/CM
B~ NOT USED

+
+

+
R

ity bt
LIl o B A 3 LAR BE AN S

P
4

TRIGGERING
A-INT NEG
B- NOT USED

Mt .
e

PROBE CONNECTIONS
CH I TO AlO-258B
CH2 TO AIO-238B

Figure 3-14.

9054

Shorted Servo Head Waveform

CYLINDER PULSE SWITCHING LEVEL CHECK 9. Connect oscilloscope channel 1 to wire-
wrap pin Al0-09B (Track Servo Signal).
NOTE _
10. Command continuous seeks between cylin-
If requirements of steps 1 ders 000 and 004.
through 7 are met it is not
necessary to perform remainder 11. Set oscilloscope time per division to
of this procedure. 50 usec per cm and volts per division
to 0.2V per cnm.
Prepare drive for use with test soft-
ware or field test exerciser. 12. Check that Track Servo signal is be-
' tween -0.3 and -0.5 volts at beginning
Trigger oscilloscope positive internal. of sweep.

3. Connect oscilloscope channel 1 to wire- 13. Trigger oscilloscope positive external

wrap pin A04-22A (Cylinder Pulses). at A04-28B (Cylinder Detect A) and

check that track servo signal is be-
Command continuous seeks between tween -0.1 and +0.1 at beginning of
cylinders 000 and 004. the sweep.

5. Check for series of positive~going 10 14. Trigger oscilloscope negative external
(¥2.5) usec cylinder pulses. at wirewrap pin A04-27B (Cylinder

. Detect B). Check that Track Servo

6. Trigger oscilloscope external positive signal is between +0.3 and +0.5 volts
at A04-03A (On Cylinder). at beginning of sweep.

7. Check that last cylinder pulse (gener- 15. Trigger positive external and check that
ated from leading edge of On Cylinder) Track Servo signal is between -0.1 and
is present and has pulses width of +0.1 at beginning of sweep.
approximately 0.2 usec.

16. If levels are not met replace card AlO.

Trigger oscilloscope negative external
at wirewrap pin A04-28B (Cylinder
Detect A).

17. Prepare drive for on line operation.
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END OF TRAVEL CHECK

1.

2.

10.

11.

12.

13.

14.
15.

16.

17.

18.

Prepare drive for use with test soft-
ware or field test exerciser.

Remove logic control of voice coil by
disconnecting black lead wire from
voice coil,

Remove plastic shield from top of magnet
assembly to gain access to voice coil.

Command a return to zero seek.
Trigger oscilloscope negative internal.
NOTE

Insert spare wirewrap pin (or
equivalent) into back of con-
nector attached to backpanel so
oscilloscope probe can be
attached.

Connect oscilloscope channel 1 to wire-
wrap pin A03-16A (Not Foxward EOT
Enable) .

Set oscilloscope time per division con-
trol to 5 ms per cm and volts per
division control to 2 volts per cm.
Slowly move positioner toward cylinder
822, After passing cylinder 822,signal
goes low and will remain low as long as
positioner is moving.

Trigger oscilioscope positive internal.

Connect oscilloscope channel 1 to wire-
wrap pin A03-10B (Reverse EOT Pulse).

Change oscilloscope time per division
to 20 pusec per cm.

NOTE
Do not unload heads manually.
Slowly move carriage toward cylinder
000. After passing cylinder 000, Re-
verse EOT Pulses should appear (approxi-
mately 40 psec in duration).

Unload heads manually (refer to proce-=
dure for manually positioning carriage).

Press START switch to stop drive motor.

Replace plastic shield removed in step

Set POWER SUPPLY circuit breaker to off.

Restore logic control to voice coil by
connecting black lead wire to voice coil,

Prepare drive for on line operation.

ON CYLINDER SWITCHING LEVEL CHECK

This procedure verifies that On Cylinder is
enabled when Fine Position signal approaches
null with Fine FF set.

1.

2.

10.

11.

12.
13.
14,

15.

16.

17.

Prepare drive for use with test soft-
ware or field test exerciser.

Trigger oscilloscope positive external
at wirewrap pin A04-15A (On Cylinder
Sense) .

Connect oscilloscope channel 1 to test
point F on Card All (Fine Position
Analog) .

Command continuous seeks between cylin-
ders 000 and 003.

waveforms are
both positive
are between 0.88
beginning of

Two erratic horizontal
displayed. Check that
and negative waveforms
and 1.08 volts peak at
trace.

Command return to zero seek.

Remove logic control of voice coil by
disconnecting black lead wire from
voice coil.

Remove plastic shield from top of magnet
assembly to provide access to voice
coil.

Change oscilloscope trigger to negative
internal.

Manually move carriage back and forth.
Check that both positive and negative
waveforms are between 1.45 and 1.77
volts peak at the beginning of trace.

If requirements of steps 5 or 8 are not
met, replace card A09.

CAUTION

Refer to discussion on manually
positioning carriage before
manually unloading heads.
Manually unload heads.
Press START switch to stop drive motor.
Set POWER SUPPLY circuit breaker to off.
Replace plastic shield removed in step
8.
Restore logic control to voice coil by
connecting black lead wire to voice

coil.

Prepare drive for on line operation.
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LOSS OF SERVO CONTROL CHECKS

If problems exist in servo system such that
satisfactory results cannot be obtained
through use of test software or field test
exerciser, check out system by performing
following procedures.

1.

Prepare drive as follows:

a. Press START switch to stop drive
motor.

b. Set POWER SUPPLY circuit breaker to
off.

c. Lift top cover to gain access to
logic chassis.

d. Put logic chassis in maintenance
position.

e. Loosen four screws securing logic
chassis cover and remove cover.

f. Remove logic control of voice coil
by disconnecting black lead wire at
voice coil.

g. Remove plastic shield from top of
magnet assembly to provide access to
voice coil.

CAUTION

Make sure positioner is fully
retracted (refer to procedure
for manually positioning car-
riage) .

Check that output of summing amplifier
is at 0 volts before drive motor is
energized by performing the following
procedure.

a. Set oscilloscope trigger control to
auto (free running).

b. Set oscilloscope volts per division
control to 5 volts per cm.

c. Connect oscilloscope channel 1 to
test point E on card Al2.

d. Set POWER SUPPLY circuit breaker to
on.

e. Observe that voltage observed is 0
volts.

Check that output of summing amplifier
goes to ~10 volts when drive motor gets
up to speed by performing the following
procedure.

a. Set oscilloscope controls as in step
2.
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b. Press START switch to start drive
motor and observe that voltage drops
to -10 volts when drive motor gets
up to speed.

CAUTION

To avoid head crash, make certain
drive motor is up to speed.

Manually load heads (refer to discussion
on manually positioning carriage).

Check velocity transducer and velocity
amplifier. If signals observed are as
specified in the following, transducer
and amplifier are functioning properly.

a. Connect oscilloscope channel 1 to
test point F on card Al2 (output of
velocity transducer circuit).

b. Set oscilloscope trigger control to
auto (free running).

c. Set oscilloscope volts per division
control to .5V per cm, set time per
division control to 10 ms per cm.

d. Manually move positioner toward
cylinder 822 (forward direction).
Signal should go negative and ampli-
tude should increase as the speed of
positioner increases.

e. Manually move positioner toward
cylinder 000 (reverse direction).
Signal should go positive and ampli-
tude should increase as speed of
positioner increases.

Check Fine Position signal. If signals
observed are as specified in following,
it indicates that track servo, the Al0
card and servo head are functioning
properly.

a. Connect oscilloscope channel 1 to
test point F on card All (Fine
Position Analog).

b. Set oscilloscope trigger control to
auto (free running).

c. Set oscilloscope volts per division
control to 2V per cm and time per
division control to 10 ms per cm.

d. Observe 10.6 (+2) volts peak to peak
signal when moving positioner in
either forward or reverse direction.
When positioner is on cylinder,
signal should stay at 0 volts.

Check summing amplifier output. If
signals observed are as specified in



10.

11:

12.

13.

14.

15.

the following, it indicates that proper

signal is being gated to summing ampli-

fier, fine mode is enabled, and velocity
amplifier and fine position signals are

properly summed together.

a. Connect oscilloscope channel 1 to
test point E (summing amplifier out-
put) on card Al2.

b. Set oscilloscope trigger control to
auto (free running).

c. Set oscilloscope volts per division
control to 5V per cm and time per
division control to 20 ms per cm.

d. Signal observed should be that of
step 6 superimposed on signal of
step 5.

e. Signal should also clamp at approxi-
mately +10 volts.

Check power amplifier output. If
signals observed are as specified in
following, power amplifier is function-
ing properly.

a. Connect oscilloscope channel 1 to
black lead wire which was discon-
nected from voice coil.

b. Set oscilloscope trigger control to
auto (free running).

c. Set oscilloscope volts per division
control to 20V per cm and time per
division control to 10 ms per cm.

d. Move positioner in forward, then
reverse direction and observe signal
switching from +40 to -40 volts.

CAUTION

Refer to discussion on manually
positioning carriage before
manually unloading heads.

. Manually unload heads.

Press START switch to stop drive motor.

Set POWER SUPPLY circuit breaker to
off.

Reconnect black lead wire to voice coil
and replace plastic shield removed in
step 1lg.

Replace cover on logic chassis and
tighten four screws.

Place logic chassis back in normal
operating position and close top cover.

Prepare drive for on line operation.

FINE POSITION OFFSET CHECK

1. Prepare drive for use with test soft-
ware or field test exerciser.

2. Command direct seek to cylinder 400.

3. Set oscilloscope triggering‘to auto-
matic. Set vertical sensitivity of
each channel to 50 mV per cm.

4, Connect oscilloscope channels 1 and 2
to All-TPF (Fine Position Analog).

5. Switch oscilloscope to Add mode and ad-
just the ground reference level to the
horizontal centerline.

6. Set channel 1 input coupling to DC and
set channel 2 input coupling to AC.

7. The dc value of the position signal
should be -100 to +100 mV.

8. If the requirement of step 7 is out of
tolerance, connect both channel 1 and
2 probes to Al2-TPE (sSumming amp out-
put) and reposition heads to a track
where the dc value of the signal is -10
to +10 mv.

9. Repeat steps 3 through 7. If the dc
offset is now within the range of -30
to +30 mV, the cause of the excessive
dc offset at cylinder 200 is mechanical.
Check the head cables, coil flex leads,
velocity transducer and carriage for
exerting excessive force. If the dc
offset is greater than -30 to +30 mV,
the excessive offset voltage is caused
by an electrical problem possibly lo-
cated in one of the logic cards at
locations A09, AlO0, All, Al2 or a bad
ground from the velocity transducer.

10. Prepare drive for on line operation.

READ /WRITE SYSTEM CHECK

Field-level tests of the read/write system
require that signals with fast rise times be
accurately measured. Make sure that the
scope probe ground adapter is connected to
ground (TA-A or TP-Z) of the card being
tested. Connect secure ground lead between
scope ground and GND jack on maintenance
panel.

HEAD AMPLITUDE TEST

The procedure verifies that the read signal
has sufficient amplitude to be reliably pro-
cessed by the read logic. Since amplitude
decreases as the recording frequency in-
creases, the minimum amplitude in MFM record-
ing is obtained when an all "0's" or all
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"1's" pattern is being read. The minimum
amplitude is tested first. Minimum record-
ing frequency, therefore, the greatest
amplitude,is obtained by a pattern of
alternate "1010..." pattern. This amplitude
is also tested.

Since read data is tested by the same heads
that write the data pattern, head alignment
is not verified by this test. If this test
fails on only one head, replace that head.
If it fails on all heads, replace read
amplifier card (on deck) and repeat test.

Perform this test on all heads as follows:

1. Seek to cylinder 821.

2. Connect oscilloscope vertical inputs to
J104 pins 1 and 3. Measure signal
differentially by placing scope in Add
mode and inverting channel B.

3. Sync positive on A03-TPC (Index).

4, Write data pattern of all "1l's".

NOTE
The Field Test Exerciser (FTE)
writes by syncing on negative-
going edge of Index, then delaying
600 psec and writing either low
frequency (101010...) or high
frequency (0000... or 1111...)
until the leading edge of the
next Index.

5. Measure and record peak to peak ampli-
tude of read signal. It shall be at
least 130 mv peak to peak.

6. Seek to cylinder 000.

7. Write data pattern of 101010...

8. Measure and record peak to peak ampli-

tude of read signal. It shall not
exceed 1100 mv peak to peak.

MISCELLANEOUS LOGIC CHECKOUT

START/STOP TIME

This procedure verifies correct operation of

the spindle drive motor and hysteresis brake.

Use a stopwatch or wristwatch with sweep se-~
cond hand.
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1. Connect oscilloscope to back panel pin
A05-17B (Up to Speed).

2. Press START switch and start timer. Up
to Speed should be "1" in 10 (%5) se-
conds.

3. Press START switch, Pack should come
to complete stop in less than 25 .se-
conds,

SPEED SENSING

This procedure verifies correct operation of
the speed detection function. Proceed as
follows with a pack installed.

1. Load heads.

2. Connect oscilloscope to back panel pin
J202-1 (Speed Transducer Output). Sync
negative internal. Calibrate scope
trace to ground.

3. Observe waveform on oscilliscope. Sig-
nal should reach at least -1.0 vdc on
negative swing and at least +1.0 to +4.5
vdc on positive swing. If not, check
sensor gap as directed in Speed Sensor
Assembly Check and Adjustment procedure
in Corrective Maintenance section.

POWER UP CLEAR

This procedure verifies that the internal
Master Clear is operational during startup
conditions. A pack need not be installed.

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Connect oscilloscope channel 1 to +5
vdc. Place channel 2 scope probe on
Power Up Blanking signal at A05-25B.

3. Set AC POWER and POWER SUPPLY circuit
breakers to ON while observing oscil-
loscope.

a. Channel 1 (%#5v) should reach +4.5v
within 100 ms.

b. Channel 2 pulse width ("0") should
be 600 (£100) ms.
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REPAIR AND REPLACEMENT PROCEDURES 3D

GENERAL

Procedures in the following paragraphs out-
line in detail the adjustment, replacement,
and checkout of the field-replaceable parts
or assemblies of a drive. Not all proce-
dures contain all three categories of infor-
mation. For example, some replaceable items
do not require a checkout procedure after
replacement; others may not require an
adjustment.

Before performing any of these procedures,
read the entire procedure and become famil-
iar with safety precautions and preliminary
conditions specified at the beginning of this
Corrective Maintenance section.

The drive tests and adjustments should be
performed prior to replacing any parts. This
ensures that apparent malfunctions are not
caused simply by misadjustments. Also,

these procedures should be performed when-
ever logic cards or other electrical com-
ponents are repaired or replaced.

BLOWER MOTOR REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Remove ac power
plug.

2. Raise case assembly.
3. Remove disk pack.

4. Raise deck assembly to maintenance po-
sition.

5. Identify blower motor leadwires and
disconnect wires (figure 3-15).

6. Remove left side panel (left side as
viewed from front).

7. Remove six screws and washers secur-
ing blower assembly to base assembly
(screws are under base assembly) and
remove defective blower.

8. Install replacement blower assembly in
base assembly. Orient blower motor
leadwires per figure 3-15.

9. Secure blower assembly to base assembly
using six screws and washers. Tighten
screws.

10. Connect blower motor leadwires per
figure 3-15.
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11. Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer’
in keeper hole on back of deck.

12. Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

13. Set AC POWER and POWER SUPPLY circuit
breakers to ON.

BRAKE PLATE REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.

3. Remove two screws and nylon bushings
securing brake plate to deck assembly
(figure 3-31).

4. Remove nylon bushings from faulty brake
plate and install them on replacement

brake plate.

5. Install brake plate and spring and se-
cure to deck with two screws.

6. Restore drive to on-line operation.

CAM TOWER REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack. .
3. Raise case assembly.

4, Manually load heads per Power Off
Manual Head Positioning procedure.

CAUTION

Use care not to touch heads
or bump head arm assemblies
during the following proce-
dure.

5. Remove both cam towers.

6. On newer units, where the rail bracket
assembly has four cam tower alignment
pins, replace new cam towers in the
reverse order of removal. Tighten
mounting screws to a torque of 12 #2
pounds-force-inch, and return unit to
normal operation.
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10.
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on older units, where the rail bracket
assembly does not have cam tower align-
ment pins, proceed to step 7 and re-
place both cam towers simultaneously.

Remove stop block.

Position both replacement cam towers
on cam tool so that cam towers are
pressed onto the alignment pins of
cam tool.

. With cam towers held by cam tool, firm-

ly press cam towers against rail brack-
et assembly so that pilot pin of each
cam tower enters related pilot hole in
rail bracket.

Insert cam tower mounting screws into
threads of rail bracket assembly such
that they pass through holes in cam
tool and secure cam towers to rail
bracket assembly. Tighten screws a
torque of 12 *2 pounds-force-inch.

LEADWIRES

YELLOW

Figure 3-15.

11.
12.

13.

14.

15.

Remove tool from cam towers.
Replace stop block.

Manually unload heads per Power Off
Head Positioning procedure.

Lower case assembly,

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

CIRCUIT BREAKER REPLACEMENT

1.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF, Disconnect input
power cable from external power source.

Remove disk pack.

Raise case assembly.

RUBBER GROMMET —_—

)
wasker — 2
scm»:w/'é

8J23A

Blower Motor Replacement
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10. Lower case assembly.
11. Connect input power cable to external
power source.
12. Set AC POWER and POWER SUPPLY circuit
breakers to ON.
13. Perform Initial Checkout and Startup
procedure.
DRIVE BELT
ADJUSTMENT

1. Raise case assembly.

2. Measure distance between end of spring
hook and locking nut as shown in fig-
ure 3-16. If dimension is correct,
restore drive to normal operation
condition. If adjustment is required,
proceed to next step.

3. Adjust idler spring tension by turning
nut that secures spring hook at back
of deck assembly. Clockwise rotation
of nut increases spring length, counter-
clockwise rotation of nut decreases
spring length.

4. Close cabinet top cover.

REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.
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Remove six screws and spring lock wash-
ers securing circuit breaker mounting
plate to base.

Remove screws and spring lock washers
securing circuit breaker to mounting
plate. )

Identify wires to be removed from
circuit breaker. Remove nylon covers
and nuts securing wires to circuit
breakers.

Remove defective circuit breaker.

Install replacement circuit breaker
in mounting plate in reverse order of
removal.

Install circuit breaker mounting plate
on base being careful not to pinch
electrical wires.

3. Raise deck to maintenance position.

4, On units with hysteresis brake, remove
brake assembly as described in applic-
able Hysteresis Brake Replacement
procedure.

CAUTION

To avoid damage to motor shaft,
roll belt off drive motor
pulley.

5. Remove drive belt from drive motor
pulley by grasping and moving motor
mounting plate (against idler spring
force) towards spindle assembly. Re-
move belt from drive.

6. Install replacement belt on spindle
pulley.

7. Grasp and move motor mounting plate
(against idler spring force) towards
spindle assembly.

8. Slip drive belt around drive motor
pulley. Release motor mounting plate.

9. Manually rotate drive motor pulley
several revolutions to make certain
that the drive belt is properly track-
ing on drive motor and spindle pulley.
Perform Drive Belt Adjustment proce-
dure.

10. On units with hysteresis brake, re-
place brake assembly as described in
applicable Hysteresis Brake Replace-
ment procedure.

11. Lower deck from maintenance position
and secure to base assembly.

12. Perform Drive Belt Adjustment proce-
dure.

13. Restore drive to on-line operation.

DRIVE MOTOR REPLACEMENT

The following procedure may be used for motor
replacement on all SMD units. Some SMD units
have a circular section removed from the pack
shroud which permits use of an alternate
method (refer to Drive Motor Replacement,
Alternate Method) .

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.



10.

11.

12.

13.

14.

15.

16.

17.

Remove disk pack.
Raise deck to maintenance position.
Disconnect drive motor leadwires.,

On units with hysteresis brake, remove
brake assembly as described in applic-
able Hysteresis Brake Replacement
procedure.

Relax idler spring tension by turning
adjustment nut on rear of deck until
about two threads are visible on screw.

Roll drive belt off spindle pulley.

Disconnect idler spring from motor
mounting plate.

Remove four screws, washers, and bush-
ings securing motor mounting plate to
deck casting (figure 3-~16). Remove
motor and motor mounting plate through
bottom of deck.

Position drive motor and mounting plate
beneath deck (figure 3-16) and secure
to deck using four screws, washers,

and nylon bushings. Torque screws

to 10 (*2) inch-pounds.

Connect idler spring to motor mounting
plate.

Position flat side of drive belt around
spindle pulley. Hold belt taut around
pulley while performing next step so
belt does not slip off pulley.

While maintaining hand tension on belt,
roll belt onto motor pulley while man-
ually rotating spindle pack hub in a
counterclockwise direction.

Rotate spindle pulley several revolu-
tions to seat belt on pulley.

On units with hysteresis brake, replace
brake assembly as described in Hyster-
esis Brake Replacement procedure.

Connect drive motor leadwires.

Lower deck from maintenance position.
remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

18.

19.

20.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Set ‘AC POWER and POWER SUPPLY circuit
breakers to ON.

Perform Drive Belt Adjustment proce-
dure.

DRIVE MOTOR REPLACEMENT
(ALTERNATE METHOD)

The following procedure may be used as a
substitute for the preceding drive motor
replacement procedure on all SMD units which
have a circular section removed from the
pack shroud directly above the motor.

1.

2.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise deck to maintenance position.

Disconnect motor leadwires. For those
units which include a quick disconnect
connector on the motor leadwires, the

remaining leadwire harness may remain

installed and the motor leads discon-

nected at the connector.

Remove drive belt from motor pulley by
rolling belt off motor pulley in a
clockwise direction as viewed from un-
der the deck. Remove belt from drive.
(The belt adjustment screw does not
need to be loosened unless easier
removal and reinstallation of the belt
is desired.)

On units with hysteresis brake, remove
brake assembly as described in applic-
able Hysteresis Brake Replacement pro
procedure.

Loosen motor pulley lock collar screw.
Remove pulley and lock collar from
motor shaft. If pulley seems to be
seized on motor pulley, place two flat
head type screwdrivers 180 degrees
apart between pulley and motor plate
and push pulley off motor with down-
ward pressure on screwdrivers.
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8.

9.

10.

11.

12,

13.

14.

OIVENS! 50 HZ | 60 Hz
SIONI - UniTs UNITS
A 0.28+.03 |0.50£.03

Figure 3-16,

Remove three remaining screws and hard-
ware securing motor to motor pivot -
plate and retain for later use.

Remove motor through top of deck assem-
bly.

Remove motor pulley, lock collar and
motor pivot plate from replacement
motor. Discard pivot plate. Discon-
nect and discard surplus leadwire
harness on replacement motor if
original one was left in drive (refer
to step 4).

Insert motor (shaft end first) into
access hole in deck assembly until it
seats on pivot bracket.

Secure motor to motor pivot plate with
three screws and hardware retained in
step 8. Secure motor ground cable to
motor plate (at hole located nearest
tension spring) using internal tooth
star washer.

Connect motor leadwires (if leadwire
harness was retained in drive, install
connector together).

Install replacement pulley and lock
collar on motor shaft to dimension
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Drive Motor Assembly

shown in figure 3-17. End of lock
collar shall not extend beyond end of
pulley after installation. Torque lock
collar screw to 60 *6 inch pounds.

Reinstall hysteresis brake assembly
onto motor shaft using procedure from
appropriate Hysteresis Brake Replace-
ment procedure.

Reinstall drive belt directly over
brake and onto spindle pulley. While
holding belt on spindle pulley, roll
belt onto motor pulley in a direction
counterclockwise when viewed from above
deck. Rotating spindle after belt is
started, facilitates belt installation.
Rotate spindle four to five revolutions
to insure that belt is centered and
tracking properly.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.
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DECK INTERLOCK SWITCH (A154)

The deck interlock switch is illustrated in
figure 6-14.

Adiustmenl‘

Adjustment of the deck interlock switch is
not a critical adjustment. Should it be
necessary to adjust the deck interlock
switch, use the adjusting screw in the end
of the plunger to increase or decrease the
travel of the plunger.

Removal-Replacement

1. Remove power from the unit.

2. Remove the case assembly (top cover),
raise the deck, and install a deck sup-
port bracket. (Refer to figure 3-2.)

NOTE

A six-inch long hex driver is
recommended for easier removal
of the front and rear deck
mounting screws.

3. Remove the two front deck hold down
screws located in the shroud area.

4. Remove the two wires from the deck
interlock switch, located directly be-
hind the transformer.

5. Remove the deck support bracket and re-
turn the deck to its original condition.

6. Unplug the velocity transducer and re-
move its mounting bracket, located at
the rear of the magnet. This is neces-
sary to allow removal of the two rear
deck mounting screws.

7. Remove the velocity transducer cable
clamp and lay the cable aside.

8. Remove the two rear deck mounting
screws. The rear deck hold down screw
and spacer should be in the keeper hole.
All screws are located directly above
the running time meter.

9. Unplug connector P200 from power amp
card and remove the tie wrap closest
to this connector to allow more harness
movement.
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PULLEY

\\\\\BRAKE

. ASSEMBLY SF14A

Figure 3-17. Pulley Installation

WARNING

Use care when reaching under
the raised deck to avoid any
accidents.

10. Raise the rear of the deck about four
inches. Lift the hinged, shock-mount
bracket containing the interlock switch
away from the magnet until it stops.
Slowly lower the rear deck assembly
until it rests on the mounting bracket.

11. Remove the two mounting screws from the

underside of the interlock switch, and
remove the switch.

Repair

No repair of the deck interlock switch is
possible.
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HEAD ARM ASSEMBLIES

The various parts involved in the removal
and replacement of the head arms are iden-
tified in figures 3-18 and 3-19. Repair of
the head arm assemblies is limited to in-
spection and cleaning, refer to the Repair
paragraph for details and limits.

ADJUSTMENT

Adjustment of the head arm assemblies is
covered in section 3B, Test and Adjustment.

MAGNET
ASSEMBLY

REAR NOTCH

FRONT NOTCH

SERVO
HEAD

TIE POINT
CONNECTOR
HEAD
CABLE
CABLE
CLIP

b

REMOVAL-REPLACEMENT

The following procedure covers removal and
replacement of either the servo head or the
read/write heads. Remove heads from the
carriage only to perform head inspection and
cleaning, or as directed by other procedures
in this manual. When removing the servo
head also remove read/write head number two.
This allows room for the head cable and con-
nectors to pass between the adjacent head
arms with a lessened chance of doing damage.

MAGNET
COVER

@
HEAD
| _— CONNECTOR
SERVO
PREAML
SHIELD
~
T~ _PREAMPL
HOUSING
DECK
9F5 A

Figure 3-18. Head Replacement - Right Side View
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1.

Remove connector support bracket or
servo pre-amplifier shield and discon-
nect head arm connector for subject
head (for servo head, also remove head
cable from cable clip and disconnect
tie point connector).

Remove head mounting screw and associ-
ated hardware.

Manually extend heads far enough to be
able to grasp front of head arm from
inside pack area.

HEAD/ARM (D)

HEAD
MOUNTING
SCREW

CAUTION

Head pads and gimbal springs are
extremely delicate and easily
damaged. Grasp head arms care-
fully and only by edges of head
arm, If head pad is touched,
perform head cleaning procedure.

. Grasp entire stack of heads such that

they are all held in alignment to one
another. Carefully extend heads all
the way into pack area.

HEAD SELECT AND
READ PREAMP BOARD

N

S

BRACKET
N
T~ _HEAD/ARM
CONNECTOR
PUSH
HERE
(1) ONLY ONE HEAD/ARM SHOWN 9F3A
Figure 3-19. Head Replacement ~ Left Side View
83311300
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5. Carefully grasp subject head arm at
front and also push gently on rear o

head arm as shown in figure 3-19. Guide

head arm and connector(s) through ad
jacent head arms and into pack area.

6. Perform reguired maintenance procedure.

7. Install head arm assembly by fully
extending heads into pack area, and
guiding head arm connector between a
jacent head arms. Use care not to
damage adjacent heads.

8. Seat head arm in both front and rear
notches on carriage.

9. Grasp entire stack of heads such tha
they are all held in alignment to on
another. Carefully retract heads.
not push on front of head arm assem-
blies while retracting heads.
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10.

11.

12.

13.

14.

Carefully position head arm as required
in order to insert head mounting screw.
Support head arm from opposite side
when inserting head mounting screw or
forward pressure of wrench may dislodge
head arm.

Ensure that head arm assembly is aligned
in relation to remainder of heads where
they protrude into pack area. :

Tighten screw, securing head arm assem-
bly to carriage, until torque is 12
+1/2 pounds-force-inch,

Carefully reconnect head arm connector
and replace related hardware removed
in step 1.

Perform Head Arm Adjustment procedure.



_REPAIR

General

The drive has a positive pressure filtration
system that eliminates the need for periodic
inspection and cleaning of heads. The heads
should be inspected for the following reasons
only:

1. A problem is traced to a specific head
or heads; for example, excessive data
errors.

2. Head to disk contact is suspected. This
may be indicated by an audible ping,
scratching noise, or a burning odor
when the heads are over the disk area.

3. Concentric scratches are observed on
the disk surfaces.

4. Contamination of pack is suspected (pos-
sibly due to improper storage of the
pack) .

5. The pack has been physically damaged
(possibly due to dropping or bumping).

CAUTION

Do not attempt to operate the
media on another drive until
full assurance is made that
no damage or contamination
has occurred to the media.

Do not attempt to operate the
drive with another media until
full assurance is made that

no damage or contamination

has occurred to the drive heads
or to the shroud area.

Head Inspection
CAUTION

Do not smoke when inspecting
or cleaning heads. Use ex-
treme care not to damage the
head.

Do not touch the head pad or
gimbal spring with fingers
or tools.

If head must be laid down, do
not allow the head pad or gim-
bal spring to touch anything.

Remove suspected head as described in the
read write or servo head arm replacement
procedure. Refer to figure 3-20, observe
the head arm assembly, and perform the
suggested remedy as follows:
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FERRITE CORE

0'0
=470
(R GIMBAL SPRING

T~ ARM

=] HEAD PAD
u | __—FLYING SURFACE

8W4|

Figure 3-20. Typical Head Arm'Components

1. If reddish-brown oxide deposits exist
on the head, replace or clean the head
arm assembly.

2. If head appears scratched, replace or
clean the head arm assembly.

3. If head appears damaged, replace the
head arm assembly.

4, If the gimbal spring (it holds the head
pad to the arm) is bent or damaged, re-
place the head arm assembly.

Head Cleaning
CAUTION

Head cleaning is a delicate
procedure which is not recom-
mended. It should not be
undertaken unless it is abso-
lutely necessary and then it
should be performed by properly
trained personnel only.

Refer to figure 3-21 if head cleaning is re-
quired and perform the following procedure.
Use care not to damage any part of the head
arm assembly.

CAUTION

In the following step, hold
the can of dust remover up-
right (vertical). If the can
is not held upright, liquid
propellant will be sprayed on
the head.

1. Use super dry dust remover (see list of
Maintenance Tools and Materials) to
blow off all loose particles from the.
head pad (flying surface), from the
edge of the head pad, and from the holes
in the head pad. Hold the nossle one-
fourth to one-half inch (6 to 12 mm)
from the head pad. Spray with a back
and forth motion across the head pad,
making certain to hold the can only in
a vertical position.
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CURVED END
OF HEAD PAD

FLAT

DIRECTION
-OF MOTION

\.

SURFACE

DIRECTION
OF MOTION

MEDIA CLEANING SOLUTION

Figure 3-21.

Clean a smooth, flat working surface,
for example, a glass or formica table
top.

Place a new, unpunched, clean computear
card with the back side up ( printing
down) on the clean flat working surface
as shown in figure 3-21.

CAUTION

Care should be taken to avoid
excess cleaning solution. Ex-
cess solution on the head cable
may remove the plasticizer and
make the cable stiff. A stiff
cable reduces the flexibility
of the head pad and could cause
broken wires.

Moisten a small area in the center of the
card with media cleaning solution. (Re-

fer to the list of Maintenance Tools and

Materials.)

CAUTION

Inspect the media cleaning
solution for contamination,
rust, dirt, etc. Do not use
contaminated solution.

Very carefully place the head pad flying
surface on moistened area and move head
pad from moistened area to dry area in a
zig~zag motion as shown in figure 3-21.
Move head in a direction away from curved
end of head pad. 1If it is moved in the
opposite direction the sharp edge of the
curved end will cut into the computer
card and prevent movement and proper
cleaning.

NOTE

Discoloration of media cleaning
solution and computer card in-
dicate that oxide particles are
being removed from head pad fly-
ing surface.

83311300 F

~
\
e

6.

10.

I—~HEAD ARM ASSY

8wW42

Head Cleaning Motion

)

Repeat steps 3, 4, and 5 using a clean
computer card and clean media cleaning
solution each time until no discolora-
tion on card is present.

After discoloration has ceased, inspect
head to determine that oxide deposits
were removed. If deposits remain but
show signs of being removed, repeat
cleaning procedure until deposits are
removed.

If oxide deposits cannot be removed,
replace head arm assembly.

If oxide deposits were removed and head
passes inspection according to the Head
Arm Replacement Criteria, reinstall
head.

Follow read/write or servo head arm
replacement procedure to install cleaned
head or a replacement head as required.

Head Arm Replacement Criteria

A head arm assembly requires replacement if
any of the following conditions exist:

1.

Consistent oxide buildup on the same
head, indicating repeated head to disk
contact.

Appreciable oxide buildup which cannot
be removed.

Scratches on the head flying surface.

Imbedded particles in the head pad
flying surface.

Bent or damaged gimbal spring.

Any apparent physical damage to head
arm assembly.



Disk Pack Handling (CE and Data Packs)

The positive pressure filtration system of
the drive eliminates the need for periodic
inspection and cleaning of the disk pack
(media). However, should improper operating
conditions of the pack be indicated by any
of the following symptoms, immediately remove
the pack from the drive.

1. A sudden increase in error rates related
to one or more heads is observed.

2. An unusual noise such as pinging or
scratching is heard.

3. A burning odor is smelled.

4. Contamination of the pack from dust,
smoke, oil or the like is suspected.

If any doubt about the pack's functional con-
dition exists, return it to the vendor,
enclosing a description of the known or sus-
pected malfunction.

CAUTION ~

Do not attempt to operate the
media on another drive until
full assurance is made that
no damage or contamination has
occurred to the media.

Do not attempt to operate the
drive with another media until
full assurance is made that

no damage or contamination has
occurred to the drive heads or
to the shroud area.

Disk Pack Inspection and Cleaning

In some cases, the user may attempt to in-
spect and clean the disk pack rather than
return it to the vendor. This task must be
performed by properly trained personnel only,
using the following procedure. :

NOTE

Inspection and cleaning of
disk packs in the field can
cause additional problems for
the following reasons:

e Exposure of the pack to
non-cleanroom conditions
during inspection and
cleaning may additionally
contaminate the pack.
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1.

2.

e Disk surfaces may be
scratched by using con-
taminated or improper
cleaning equipment.

‘e The pack may be damaged
while the covers are
removed.

® Deposits of cleaning
solution residue may be
left on disk surface if
improperly cleaned or if
commercial grade solu-
tions are used.

CAUTION

Disk pack cleaning should
never be attempted with the
pack mounted on the drive,
since this setup can intro-
duce contamination into the
drive itself.

Mount the pack on a commercially avail-
able pack inspection fixture.

Dampen, but do not soak, a lint-free
swab-paddle with media cleaning solution
(refer to the list of Maintenance Tools
and Materials), or with a solution of
91% reagent grade isopropyl alcohol and
9% deionized water by volume.

Using a sweeping motion, insert the
damp swab-paddle between the disks and
manually rotate the pack while applying
the swab-paddle lightly to the disk
surface to be cleaned.

. After the swab-paddle has been applied

for one full cleaning rotation, with-
draw it with a sweeping motion while
maintaining contact with the disk sur-
face (do not lift the swab-paddle from
the surface).

If oxide or contaminants are observed
on the swab-paddle, repeat steps 2, 3,
and 4, using a clean swab-paddle for

each pass, until no oxide or contami-
nants are observed on the swab-paddle.

Repeat steps 3 and 4 using a dry swab-
paddle to remove all cleaning solution
residue.

Repeat steps 2 through 6 for each sur-
face.
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HEADS LOADED SWITCH

ADJUSTMENT

1.

10.
11.
12.
13.

14.

15.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Rais case assembly,

Remove magnet cover (figure 3-22) by
prying cover open with a screwdriver.

Identify heads loaded switch leadwires.
Disconnect leadwires at switch termi-
nals.

Connect a multimeter (set to RX1)
across switch terminals,

. With carriage retracted, multimeter

should indicate infinity.

CAUTION

Do not move carriage forward
far enough to allow heads to
load against themselves.

Slowly move carriage towards spindle
while observing multimeter. Multimeter
must indicate zero ohms when carriage
has traveled 0.07 (+0.04) inch from:
full retract stop. (Distance is mea-
sured from rear edge of coil to magnet.)
If adjustment is needed, proceed to next
step. If no adjustment is needed, pro-
ceed to step 10.

NOTE

Make certain that carriage is

fully retracted while perform-

ing next step.
Loosen screws securing heads loaded
switch to mounting bracket. Adjust
switch position until it actuates after
0.07 (+¥0.04) inch travel from full re-
tract stop.

Disconnect multimeter leadwires from
switch terminals.

Connect heads loaded switch leadwires
to switch terminals.

Install magnet cover.
Lower case assembly.
Install disk pack.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.
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REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.

3. Raise case assembly.

4. Remove magnet cover (figure 3-22) by
prying cover open with a screwdriver.

5. Identify heads loaded switch leadwires.
Disconnect leadwires at switch termi-
nals.

6. Remove two screws and washers securing
heads loaded switch to mounting bracket.

7. Position replacement switch on mounting
bracket (pretravel adjustment bracket
must be under switch actuator arm).
Loosely secure switch to bracket using
two screws and washers.

8. Perform Heads Loaded Switch Adjustment

procedure starting at step 9.

HYSTERESIS BRAKE REPLACEMENT
(S/C 08 W/O 37669 & BELOW)

The following procedure describes removal and
reassembly of hysteresis supplied with units
manufactured at S/C 08 W/0 37669 and below.
If a new replacement is being installed, use
the removal instructions from this procedure
and the reassembly instructions described in
Hysteresis Brake Replacement S/C 08 W/ 37669
and above.

1.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise case assembly.

Raise deck assembly to maintenance posi-
tion.

Disconnect hysteresis braker leadwires.
Remove cable ties as required, noting
their locations.

Loosen two setscrews securing brake ar-
mature to drive motor shaft.

Remove two screws and washers securing
brake assembly to drive motor mounting
plate (figure 3-22.1). Remove brake
assembly.

Apply one drop of Loctite to threads of
screws used to mount brake assembly.
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Position replacement brake assembly over
drive motor shaft. Secure brake assembly
to motor mounting plate with two screws
and washers. Tighten screws,

Figure 3-22.1.
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HYSTERESIS BRAKE REPLACEMENT
(S/C 08 W/ 37669 & ABOVE)

1. Set AC POWER and POWER SUPPLY circuit
10. As viewed from drive motor end, position breakers to OFF.
left most setscrew of brake over flat on :
motor shaft (refer to figure 3-22,1). 2. Remove disk pack.
Tighten both setscrews to a torque of .
16 (+2) pounds-force-inch. 3. Raise case assembly.
" 11. Connect hysteresis brake leadwires. 4. Raise deck assembly to maintenance posi-
tion.
12. Replace cable ties removed in step 5. , . .
5, Disconnect hysteresis brake leadwires.
13. Lower deck from maintenance position. . . .
Remove deck rear holddown screw and 6. Remove cable ties as required, noting
spacer. Install screw and spacer in their locations.
e keeper hole on back of deck. i
7. Refer to figure 3-22.1 and loosen hex
14. Secure deck assembly to base assembly head socket screw in brake collar that
using two screws through bottom of clamps brake armature to motor shaft.
shroud. Tighten screws.
MOUNTING
- PLATE
SC 08 W/ 37669 & ABOVE / SC 08 W/0 37669 & BELOW
~. — U__l_ - T ] l
7] 'f = 8204.005 [7] I & 820+.005
HYSTERESIS £ ] HYSTERESIS —— 2 I
\ BRAK ™~ LEFT MOST SETSCREW
~ BRAKE ™~ © E ™ SEATS AGAINST FLAT.ON
\ DRIVE MOTOR SHAFT
TOP
- J.‘éi’., VIEW

9K20

Hysteresis Brake Replacement



10.

11.

12,

13.

14.

15.

16.

17.
18.

Loosen nut securing brake assembly to
brake mounting bracket.
Remove brake assembly, including collar.

If a new brake is being installed, re-
move brake mounting bracket from it.

CAUTION

In order to prevent damage to
drive motor shaft, brake re-
placement must be performed
in the order specified.

Loosen screw that attaches brake mount-
ing bracket to motor mounting plate; or
if a new bracket is being installed,
loosely install brake mounting bracket
on motor mounting plate.

Install brake shaft collar on brake
(ridge of collar to be facing away from
drive motor) and then install brake on
drive motor shaft. :

Slide brake on motor shaft so that stud

on brake contacts end of slot in mount-

ing bracket. Tighten nut securing brake
to brake mounting bracket.

Support brake to maintain centering on
motor shaft while tightening screw se-
curing brake mounting bracket to motor
mounting plate.

While holding motor pulley to prevent
shaft from turning, rotate hysteresis
brake armature several turns to elimi-
nate any misalignment between drive
motor shaft and brake armature.

With brake shaft collar resting on brake,

tighten hex head socket screw in collar
as follows:

¢ On older units (use a 7/64-inch hex
wrench) tighten screw to a torque of
20 t pounds-force-inch.

o Newer units (use a 9/64-inch hex
wrench) tighten screw to a torque
25 t pounds-force-inch.

NOTE

Replacement brakes are supplied
with extension cabling (required
on older units). If extension
cable is not required, discard
it.
Connect brake leadwires.
Replace cable ties removed in step 6,
being certain that all wires are se-

cured so they will not be rubbed by
drive belt.

19. Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

20. Secure deck assembly to base assembly

using two screws through bottom of
shroud. Tighten screws.

PACK COVER SOLENOID ASSEMBLY
(OPTIONAL)

ADJUSTMENT

The pack cover solenoid adjustment is re-
quired whenever the solenoid is changed or
if the pack cover does not lock when power
is removed from the drive. There are two
adjustments pertaining to the solenoid: 1)
clearance 2) spring tension.

The clearance adjustment is made to obtain
minimum clearance between the interlock latch
and the interlock keeper on the pack access
cover. When the pack access cover is latched
(solenoid deenergized, and latch in up posi-
tion) the keeper must strike the latch and
not allow the pack cover catch to be released.
Loosen the attaching hardware securing the
solenoid assembly to the shroud, and slide
the assembly backwards or forwards to achieve
this adjustment.

The spring tension adjustment is made to ful-
ly extend the solenoid plunger when the so-
lenoid is deenergized. The tension should
not be so great as to prevent the plunger
from fully retracting when the solenoid is
energized. Perform the adjustment by loosen-
ing the spring mounting hardware and sliding
it up or down in the mounting slot.

REPLACEMENT

The solenoid assembly is mounted on the front
of the shroud (refer to figure 3-22.2) and
prevents the pack from being opened while the
spindle is turning. The following describes
replacement. Adjustment is described in the
Pack Cover Solenoid Adjustment procedure..

1. Perform Deck Maintenance Position pro-
cedure to raise deck.

NOTE

The "B" side of the 'connector is
numbered. It may be necessary to
remove connector J205 in order to
disconnect leadwires at pins 4B
and 12B. There is no polarity
orientation required when lead-
wires are being reconnected.

2, Disconnect solenoid leadwires from con-
nector J205 (pins 4B and 12B).
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10.

©11.

12.

13.

14.

Position replacement brake assembly over
drive motor shaft. Secure brake assembly
to motor mounting plate with two screws
and washers. Tighten screws.

As viewed from drive motor end, position
left most setscrew of brake over flat on
motor shaft (refer to figure 3-22.1).
Tighten both setscrews to a torque of

16 (+2) pounds-force-inch.

Connect hysteresis brake leadwires.
Replace cable ties removed in step 5.
Lower deck from maintenance position.
Remove deck rear holddown screw and

spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
Tighten screws.

shroud.

HYSTERESIS BRAKE REPLACEMENT
(S/C 08 W/ 37669 & ABOVE)

1.

2.

3.
4.

5.

6.

7.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.

Raise case assembly.

Raise deck assembly to maintenance posi-
tion.

Disconnect hysteresis brake leadwires.

Remove cable ties as required, noting
their locations.

Refer to figure 3-22.1 and loosen hex
head socket screw in brake collar that
clamps brake armature to motor shaft.

SC 08 W/ 37669 & ABOVE

g
A—T—?;.azoz.oos

HYSTERESIS [« ‘

BRAKE ~ ~4~ ©
TOP
VIEW

©

Figure 3-22.1.
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11.

12.

13.

14.

15.

le.

Loosen nut securing brake assembly to
brake mounting bracket. :

Remove brake assembly, including collar.

If a new brake is being installed, re-
move brake mounting bracket from it.

CAUTION

In order to prevent damage to
drive motor shaft, brake re-
placement must be performed
in the order specified.

Loosen screw that attaches brake mount-
ing bracket to motor mounting plate; or
if a new bracket is being installed,
loosely install brake mounting bracket
on motor mounting plate.

Install brake shaft collar on brake
(ridge of collar to be facing away from
drive motor) and then install brake on
drive motor shaft.

Slide brake on motor shaft so that stud

on brake contacts end of slot in mount-

ing bracket. Tighten nut securing brake
to brake mounting bracket.

Support brake-to maintain centering on
motor shaft while tightening screw se-
curing brake mounting bracket to motor
mounting plate.

While holding motor pulley to prevent
shaft from turning, rotate hysteresis
brake armature several turns to elimi-
nate any misalignment between drive
motor shaft and brake armature.

NOTE

To minimize motor and brake
vibration, ensure that the
socket head screw in the brake
shaft collar is positioned op-
posite the set screw in the
pulley shaft collar. '

With brake shaft collar resting on brake,

tighten hex head socket screw in collar
as follows:

e On older units (use a 7/64-inch hex
wrench) tighten screw to a torque of
20 * pounds-force-inch.

® Newer units (use a 9/64-inch hex
wrench) tighten screw to a torque
25 + pounds-force-inch.

NOTE

Replacement brakes are supplied
with extension cabling (required
on older units). If extension
cable is not required, discard
it.

17. Connect brake leadwires.

® 3-48

18.

19.

20.

Replace cable ties removed in step 6,
being certain that all wires are se-
cured so they will not be rubbed by
drive belt.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

POWER AMPLIFIER ASSEMBLY REPLACEMENT

1.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power source.

Remove disk pack.
Raise case assembly.

Raise logic chassis to maintenance
position.

Raise desk to maintenance position.

Disconnect servo preamp connector
(figure 3-23).

Remove screw and washer securing servo
connector bracket to servo preamp housing
(figure 3-24). Slide servo connector
bracket carefully back along servo head
cable.

NOTE

Observe connector orientation
on pins.

' SERVO PREAMP CONNECTOR

J8

EMERGENCY RETRACT XSTR 9F6

Servo Preamp Connector

Figure 3-23.
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Figure 3-22.2. Pack Cover Solenoid Adjustment
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3. Remove attaching hardware securing so- NOTE

lenoid assembly to shroud. The solenoid

assembly should fall free of shroud. Observe connector orientation
on pins.

NOTE

The Interlock Keeper is supplied
with the solenoid assembly kit
and is attached to the pack access
cover. '

4., Install replacement solenoid assembly
reversing steps 1 thru 3.

POWER AMPLIFIER ASSEMBLY REPLACEMENT
1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input

power cable from external power source.

2. Remove disk pack.

3. Raise case assembly.

4. Raise logic chassis to maintenance SERVO PREAMP CONNECTOR
position. 18

5. i i ition.
Raise desk to maintenance position EMERGENCY RETRACT XSTR

9F6

6. Disconnect servo preamp connector

(figure 3-23).
7. Remove screw and washer securing servo

connector bracket to servo preamp housing Figure 3-23. Servo Preamp Connector

(figure 3-24). Slide servo connector

bracket carefully back along servo head

cable.

3-48.2 83311300 G



8. Disconnect servo head connector from
servo preamp.

9. Remove two screws and washers securing
power resistors R3 and R4 to power amp
mounting plate (figure 3-24).

R & Ry =——__IC s
&
= 0)]
>3
l@ ,/ =
E; //i;///:;,//
Aqleso—o—
AT A Ngs T
) , ] q
Le 5
e
Rs & ni—=——"" LG
SERVO T8
CONNECTOR™ |
BRACKET
2]
POWER ANP .
OUNTING — |
PLATE o
/ {
SERVO S C2
PREANMP ~ TRANSISTOR
HOUSING G PIN CAPS
9F7

Figure 3-24.

10.

11.

12.

13.

Servo Preamp Housing

Remove two screws and.washers securing
power resistors Rl and R2 to power amp
mounting plate ‘(figure 3-24).

Remove four screws and washers secur-
ing power amp mounting plate to deck.

Rotate power amp assembly up and out
towards rear of unit (figure 3-25).
On older units without ECO 37281 in-
stalled, requires power supply module
removal to gain access to power amp
assembly.

NOTE
Observe lead arrangement and
assure leads can be replaced

on appropriate connections.

Remove transistor pin caps from defec-
tive transistor (figure 3-24). The

83311300 D

caps are somewhat delicate and care
should be taken not to deform them.

14. Replace defective transistor as des-
cribed in figure 3-26.

POWER AMP
ASSEMBLY

9F8

Figure 3-25. Power Amplifier Assembly

SHOULDER
WASHER

INSULATING
WASHER

Xﬂ TT/ [I V;’/ASHDER
/

SCREW

(o~

|

NUT
FLAT
WASHER
U
TRANSISTOR A
SILICONE POWER AMP -
GREASE MOUNTING PLATE
9F9

Figure 3-26. Transistor Assembly

15. Replace transistor pin caps (figure
3-24).

16. Reposition power amp assembly.




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Secure power amp mounting plate to
deck.

Secure power resistor Rl and R2 to pow-
er amp mounting plate (figure 3-24).

Secure power resistor R3 and R4 to pow-
er amp mounting plate (figure 3-24).

Connect servo head connector to servo
preamp.

Replace servo connector bracket and
secure to servo preamp housing (figure
3-24).

Connect servo preamp connector (figure
3-23).

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Lower logic chassis to normal operat-
ing position.

Lower case assembly.

Connect input power cable to external
power source.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Install disk pack.

POWER SUPPLY MODULE AND REGULATOR
REPLACEMENT

To remove and repair the power supply module

it is

ponents,

necessary to disconnect harnesses, com-
and jumper wires. Observe arrange-

ment of all leads to be disconnected and as-
sure leads can be replaced on appropriate
connections.

1.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input pow-
er cable from external power source.

Remove disk pack.
Raise case assembly.

Remove four screws securing power
supply to base. These screws are lo-
cated under the base (figure 3-27).

Remove black and red quick-disconnect
wires from %5 V regulators at #SEN con-
nections on terminal strip (figure
3-28).

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

45 V regulator).

Cut cable tie securing +5 V sense har-
ness to power supply chassis.

Remove ground strap between power sup-
ply chassis and shock mount on deck
(figure 3-28).

Remove upper two nuts, lockwashers and
flatwashers securing PC board assembly
to power supply chassis (figure 3-27).

Remove right and left fuse shields.
Raise deck to maintenance position.

Remove lower two nuts, lockwashers and
flatwashers securing PC board assembly
to power supply chassis.

Lift up on power supply and remove PC
board by swinging toward front of drive
around drive motor.

Remove four standoffs from PC board
mounting studs.

Continue lifting the power supply up
and out to gain access to both regu-
lators.

Remove wiring from terminal strip of
defective regulator (figure 3-28).

Remove six screws securing regulator

.assembly to power supply chassis: .

(shown as "A" in figure 3-27 for the
Pull regulator
away from chassis.

Remove quick-disconnect jumper wire from
-0UT terminal of +5 V regulator, or from
+0UT terminal of -5 V requlator, de-
pending upon which regulator is to be
replaced.

Remove defective regulator assembly.
Remove 0.33 pF capacitor assembly from
quick disconnect terminals on back of
regulator and install in replacement
regulator.

Slide regulator inot power supply chas-
sis.

Secure regulator to chassis using six
screws (figure 3-27).

Connect wiring harness to terminal
strip (figure 3-28).

Replace quick-disconnect jumper was
removed in step 17.

Replace PC board assembly (refer to
steps 8 through 13).

83311300 N




PC BOARD
ASSEMBLY

BASE
‘ g _ _ 9F10

Figure 3-27. Power Supply Module Repair and Replacement
S/C 23 and Below (Sheet 1 of 2)
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Figure 3-27. Power: Supply Module Repair-and Replacement -

S/C 23 and Below (Sheet 2)
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] 25.

26.

27.

28.

29.

30.
31.

- 32.

Position power supply and secure to deck
using four screws removed in step 4.

NOTE

Route wiring harness between
power supply and side of base.

Connect black and red sense wires re-
moved in step 5.

Secure sensing harness to power supply
chassis with cable tie straps.

Reconnect ground strap to power supply
chassis.

Lower case assembly.

Connect input power cable to external
power source.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Install disk pack.

RELAY REPLACEMENT (K2)

) 1.
{
2.
\ 3.
4.
it 5.
6.
- 7.
8.
~ 9.
N
10.
N
11.
N
N

Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power source.

Remove disk pack.
Raise case assembly.

Raise deck assembly to maintenance po-
sition.

Identify and label relay leadwires.
Disconnect leadwires.

Remove four screws and washers securing
A9 assembly to deck.

Remove two screws and washers securing
relay to A9 assembly. Remove relay.

Install new relay and assemble in re-
verse order of removal.

Inspect routing of wire harness to make
sure it does not interfere with raising
and lowering of logic chassis or rub
on drive belt.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

83311300 N

12.

13.

14.

15.

16.

17.

Connect input power cable to external
power source.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Remove magnet shield to expose voice
coil.

CAUTION

Do not move carriage forward
far enough to allow heads to
load against themselves.

WARNING

Emergency retract will engage
and drive carriage toward rear
of unit.

Move coil by applying a lateral (paral-
lel to coil movement) pressure to coil
just far enough to disengage heads
loaded switch. Emergency retract
should engage and drive carriage to-
ward rear of unit.

Replace magnet shield.

Lower case assembly.

SERVO PREAMP BOARD REPLACEMENT

1.

7.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power source.

Remove disk pack.
Raise case assembly.

Raise logic chassis to maintenance po-
sition.

Raise deck to maintenance position.

Disconnect servo preamp connector
from servo preamp board (figure 3-23).

NOTE

It is necessary to raise the
deck several times during the
procedure. Do not remove deck
rear holddown screw and spacer
from rear shock mount bracket
at this time.

Lower deck to normal operating posi-
tion.



10.

11.

12.

13.

14.

Remove two screws and washers securing
power resistors to power amp mounting
plate (figure 3-29).

Lift power resistors up and toward
drive motor to allow removal of servo
preamp housing.

Remove upper securing screw and washer
(figure 3-29). carefully slide servo
connector bracket back along servo
head cable.

Disconnect servo head connector from
servo preamp board.

Remove servo preamp housing from
power amp mounting plate as follows:

a. Insert screwdriver as shown in
figure 3-29.

NOTE

Deck will not be raised enough
to install support bracket.

b. Raise deck with left hand until
lower securing screw is accessible.

c. Loosen lower securing screw until
housing is free. It is not neces-
sary to remove the screw at this
time.

d. Remove screwdriver and lower deck.

e. Lift housing up and out.

f. Remove lower securing screw from
housing.

Replace defective servo preamp board
(figure 3-29). Servo preamp board is
secured to housing by two screws.

Secure servo preamp housing to power
amp mounting plate as follows:

a. Insert lower securing screw and
washer into housing (figure 3-29).

b. Position housing agéinst mounting
plate.

c. Using upper securing screw, loosely
secure housing to mounting plate.

d. Insert screwdriver as shown in
figure 3-29.

NOTE

Deck will not be raised enough
to install support bracket.

e. Raise deck with left hand to gain
access to lower securing screw

15.

l6.

17.

18.

19.

20.

21.

22.

23.

24.

25.

and tighten screw to secure housing
to mounting plate.

f. Remove screwdriver and lower deck.
g. Remove upper securing screw.

Connect servo head connector to servo
preamp board. Note pin keying. Be
careful not to bend pins.

Reposition servo connector bracket
and secure to servo preamp housing
using upper securing screw and washer
(figure 3-29).

Replace power resistors (refer to
steps 8 and 9) using two screws and
washers.

Raise deck to maintenance position
(install support bracket). Connect
servo preamp connector to servo
preamp board (figure 3-23). Note
pin keying. Be careful not to bend
pins.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Lower logic chassis to normal opera-
ting position.

Lower case assembly.

Connect input power cable to external
power source.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Install disk pack.

SPEED SENSOR

ADJUSTMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.

3. Using speed sensor adjustment tool,
check adjustment of speed sensor
(figure 3~30). If adjustment is
required, continue to next step. If
no adjustment is required, procedure
is completed.

4. Raise deck to maintenance position.
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Figure 3-29. Servo Preamp Board Replacement



JUST TOUCHING

SPEED SENSOR
ADJUSTMENT TOOL

Figure 3-30.

1 I‘ ]
SPEED
SENSOR
LOCKNUT
SPINDLE
DECK

9FI8

Speed Sensor Adjustment

5. Loosen locknut on speed sensor.

6. Rotate speed sensor until it is in ad-
justment. Torque speed sensor locknut
to 5 (1) inch-pounds. Recheck adjust-
ment with adjustment tool.

7. Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

8. Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

9. Perform Speed Sensing Check.

REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.

3. Raise case assembly.

4. Raise deck assembly to maintenance po-
sition. e

5. Disconnect speed sensor connector J202.

6. Loosen locknut on speed sensor (figure
3-30).

7. Remove faulty speed sensor by turning
sensor counterclockwise.

8. Install replacement speed sensor until
tip of speed sensor and adjustment
tool are as shown in figure 3-30.

9. Tighten locknut on speed sensor.

3-56

13.

14.

Recheck speed sensor adjustment. Re-

peat adjustment if necessary
Connect speed sensor leadwires.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Perform Speed Sensing Check.

SPINDLE ASSEMBLY

SPINDLE REPLACEMENT

CAUTION

When spindle assembly is re-
moved from drive or shipping
container, do not allow it to
rest on pulley end of assembly.
When it must be set down, lay
it on its side or on spindle
face plate. Improper handling
of spindle assembly may cause
damage to spindle bearings
which could result in premature
failure of spindle or even dam-
age to disks and heads.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise case assembly.

Raise deck assembly to maintenance po-
sition.

Disconnect ground strap from ground
spring.

Turn nut on belt spring tension screw
(figure 3-16) until about two threads
remain through nut.

Remove belt from spindle pulley by
rolling belt off pulley in a counter-
clockwise direction.

Remove three button head screws secur-
ing spindle assembly to deck (figure
3-31l). These screws are located under
the spindle top surface and accessible
through the three holes in top of the
spindle.

NOTE

Notch in deck allows clearance
for ground spring.

Carefully 1ift spindle assembly from
deck to avoid damaging ground spring.
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Figure 3-31. Spindle Replacement
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Remove two screws, lockwashers and

flat washers securing ground spring
mounting boock to spindle assembly

(figure 3-33).

Install ground spring mounting block
on replacement spindle assembly using
two screws, lockwashers and flat
washers. Tighten screws.

carefully lower replacement spindle
assembly through deck opening in
shroud. Orient spindle assembly so
that ground spring mounting block faces
drive motor.

Secure spindle assembly to deck using
three socket head screws. Do not
tighten screws.

Perform Spindle/Carriage Alignment pro-
cedure and then return to next step of
this procedure.

Connect ground strap to ground spring
terminal.

Perform Ground Spring Adjustment pro-
cedure.

Install and adjust drive belt (refer to
Drive Belt Replacement and Adjustment
procedures) .

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Perform Head/Arm Alignment procedure.

LOCKSHAFT REPLACEMENT

1.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise case assembly.

Raise deck assembly to maintenance po-
sition.

Remove screw securing ground spring to
mounting bracket (screw closest to
ground spring contact). Loosen other
screw in ground spring and rotate
spring away from lockshaft end seal.

Remove lockshaft end seal by inserting

a screwdriver tip between end seal and
bottom of pulley and prying down until
end seal falls off spindle shaft (two
screwdrivers on opposite ends facilitate
seal removal).

Insert a 1/8 inch Allen wrench into
lockshaft screw inside spindle shaft.

7.

10.

11.

12.

13.

14.

15.

le6.

17.

18.

19.

20.

Insert a 1/8 inch Allen wrench into
lockshaft screw inside spindle shaft.
Hold spindle pack mounting plate
stationary with one hand and with the
other hand loosen lockshaft screw.

Remove lockshaft screw, flat washers
and compression spring from spindle
(while removing parts, take note of
how parts are assembled).

Remove lockshaft and compression spring
from top of lockshaft.

Position compression spring on replace-
ment lockshaft and install into top of
spindle until lockshaft is seated in-
side spindle shaft.

Assemble lockwasher screw, one flat
washer, spring, and other flat washer
as shown in figure 3-30.

NOTE

Using Loctite Primer in next step
reduces the setting time for
Loctite from 24 to 12 hours.

Apply a very minute amount of Loctite,
Grade C to the first three threads of
the lockshaft screw (make sure that no
Loctite contacts screw, washers, or
the spring).

Guide lockshaft screw into bottom of
spindle shaft and thread screw into
lockshaft.

Torque lockshaft screw to 40 (%5)
inch-pounds.

Position lockshaft end seal onto spin-
dle shaft. Lightly tap seal onto
shaft using a plastic faced hammer.
Make sure that end seal is completely
flush with bottom of pulley.

Rotate ground spring onto end seal and
secure screw to mounting block using
one screw. Tighten both screws secur-
ing spring to mounting block.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Clean spindle and shroud per proce-
dure listed in Preventive Maintenance
section.

Allow Loctite to cure for 24 hours

(12 hours if primer was used) before
starting spindle motor.
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SPINDLE /CARRIAGE ALIGNMENT

9.

10.

11.

12.

13.

14.

15.

16.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise case assembly.

Raise logic chassis to maintenance po-
sition.

Remove number 3 (second from bottom)
head/arm assembly (refer to Head/Arm
Alignment procedure).

Refer to figure 3-32 and install car-
riage alignment tool in head number 3
slot on carriage. Secure tool to
carriage with two screws and washers,
Torque each screw to 4 inch-pounds.

Extend carriage until alignment tool
is aligned as shown in figure 3-32.

Check that distance between alignment
tool and spindle is as specified in
figure 3-32. If adjustment is re-
quired, go to step 9. If require-
ment is met, go to step 15.

Retract carriage.

Rotate spindle until three holes in
top of spindle are aligned with the
three screws securing spindle to deck
assembly.

Remove the screws and washers securing
spindle to deck. Install screws (with-
out washers) snug tight.

Extend carriage until alignment tool is
positioned as shown in figure 3-32.

Gently tap spindle using a plastic ham-
mer until dimension between alignment
tool and spindle is as specified in
figure 3-32. .

Tighten one screw at a time and check
dimension after tightening each screw.
After tightening the last screw, re-
move the first screw tightened in

step 11 and install one washer on screw
and install screw. Tighten screw.
Perform this procedure for the second
screw and then the third. Recheck
dimensional requirement after tighten-
ing each screw.

Remove alignment tool and install num-
ber 3 head/arm assembly.

Perform Head/Arm Alignment check and
adjustment for head 3.
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STATIC GROUND SPRING
ADJUSTMENT

1.

2.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

Remove disk pack.
Raise case assembly.

Raise deck assembly to maintenance po-
sition.,

Connect a push-pull gauge to outer end
of ground spring (figure 3-33).

Force (applied perpendicular to spring
length) required to pull ground spring
contact free of spindle lockshaft end
seal should be within 90 (*#25) grams.

AN

SLOTTED HOLES FOR
UP AND DOWN MOVEMENT
OF MOUNTING BLOCK

FLATWASHER e
LOCKWASHER

-

SPINDLE
ASSEMBLY

7. If not within requirements of step 6,
loosen two screws securing ground spring
block to side of spindle assembly (fig-
ure 3-33). Reposition block. (Slide
block towards deck to increase spring
tension. Slide block away from deck to
decrease spring tension.) Tighten
screws and recheck requirements of step
6. Repeat adjustments until require-
ment is met. :

8. Remove ground spring leadwire at ground
spring mounting block terminal.

9. Connect multimeter (set to RX1l) across
ground spring leadwire and ground
spring terminal. Meter should indicate
zero ohms. If not, go to step 10. If
OK go to step 1ll1.

10. Clean lockshaft end seal with gauze
slightly dampened with media clean-

d

PULLEY

LOCKSHAFT
END SEAL

&4 CONTACT
STATIC GROUND SPRING

TERMINAL LUG

1

&
8

Figure 3-33.

8J14

Static Ground Spring
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ing solution. Repeat step 9, if re-
quirement is not met replace ground
spring. If OK go to step 1l1.

11. Disconnect multimeter leadwires.

12. Connect ground spring leadwire to
ground spring terminal lug.

13. Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

14. Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

15. Lower case assembly.
16. Set AC POWER and POWER SUPPLY circuit
breakers to ON.
REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF.

2. Remove disk pack.
3. Raise case assembly.

4. Raise deck assembly to maintenance po-
sition.

5. Disconnect ground spring leadwire from
ground spring terminal lug.

6. Remove two screws, lockwashers, one
flat washer and one terminal lug se-~-
curing ground spring to mounting block.

7. Position replacement ground spring on
mounting block as shown in figure
3-33.

8. Secure ground spring to mounting
block, using two screws, lockwashers,
one flat washer and one terminal
lug (assemble hardware as shown in
figure 3-33). Tighten screw.

9. Perform steps 5 through 16 of Static
Ground Spring Adjustment procedure.

TIME METER REPLACEMENT

1. Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power
source.

2. Remove disk pack.
3. Raise case assembly.
4. Remove six screws and spring lock

washers securing time meter mounting
plate to base.
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10.

11.

12.

13.

Remove screws and spring lock washers
securing time meter to mounting plate.

Identify wires to be removed from time
meter. Remove nylon covers and nuts
securing wires to time meter.

Remove defective time meter.

Install replacement time meter in mount-
ing plate in reverse order of removal.

Install time meter mounting plate on
base being careful not to pinch elec-
trical wires.

Lower case assembly.

Connect input power cable to external
power source.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.

Perform initial Checkout and Startup
procedure.

TRIAC REPLACEMENT

1.

10.

11.

12.

13.

Set AC POWER and POWER SUPPLY circuit
breakers to OFF. Disconnect input
power cable from external power source.
Remove disk pack.

Raise case assembly.

Raise deck assembly to maintenance po-
sition.

Locate bad triac.

Identify and label triac leadwires.
Disconnect leadwires.

Remove two screws and washers securing
triac. Remove triac.

Install new triac in reverse order of
removal.

Lower deck from maintenance position.
Remove deck rear holddown screw and
spacer. Install screw and spacer in
keeper hole on back of deck.

Secure deck assembly to base assembly
using two screws through bottom of
shroud. Tighten screws.

Connect input power cable to external
power source.

Lower case assembly.

Set AC POWER and POWER SUPPLY circuit
breakers to ON.
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VELOCITY TRANSDUCER

The velocity transducer assembly consists of
a transducer coil (complete with housing and
connector), a transducer core, and an exten-
sion rod. Whenever it is necessary to change
any part of the transducer assembly, all
parts of the assembly must be changed.

NOTE

When ordering the velocity trans-
ducer assembly, also be certain
to order the extension rod.

The following procedure first covers replace-
ment of the transducer coil, aligning it to
the old transducer core. It then covers re-
placement of the core.

Refer to figure 3-34 and:

1. Remove attaching hardware securing
transducer coil to rear of magnet as-
sembly. Unplug connector P22,

2, Carefully remove transducer coil, slid-
ing it straight out rear of magnet as-
sembly.

3. Slowly and carefully slide replacement
transducer coil into rear of magnet as-
sembly.

4. Align one of the three slots on back of
transducer coil with mounting hole in
magnet. Manually extend heads and slide
carriage back and forth. Be aware of
any drag or of any rubbing sound. -Ro-
tate coil and move carriage again for
each of remaining two slots on back of
transducer coil.

5. Select mounting slot that produced mini-
mum drag and minimum rubbing. Orient
this slot to mounting hole and install
and tighten attaching hardware.

3-62

10.

11.

12.

Reconnect connector P22, Extend heads
and move carriage back and forth to
verify alignment of transducer coil.

Reach in from logic chassis side of
drive and disconnect extension rod from
rear of carriage assembly using a 1/8-
inch open end wrench.

Push extension rod and transducer core
through coil and out rear of magnet as-
sembly.

Apply light coat of Loctite grade C to
threads of new extension rod and screw
rod into end of replacement transducer
core. Wipe off excessive Loctite.

NOTE

Do not apply Loctite to remain-
ing end of extension rod until
completing next step.

Slowly and carefully slide replacement
transducer core and extension rod
through coil from rear.

CAUTION

Use extreme care not to allow
Loctite to get on carriage
rails or bearings.

Very carefully apply a light coat of
Loctite grade C to threads on end of
extension rod. Thread extension rod
into rear of carriage and lightly
tighten. Wipe away excessive Loctite.

Manually extend heads and move carriage
back and forth to verify that carriage
moves freely and there is no excessive
drag.
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TRANSDUCER CORE

9H20A

EXTENSION ROD

Velocity Transducer Replacement

Figure 3-34,
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DIAGRAMS 4

INTRODUCTION

This section contains the logic and power
diagrams for the drive. These diagrams de-
scribe the drive in terms of the functions
it performs.

The diagrams are grouped by card location
with each sheet having a unique two digit
cross reference number. This number is use-
ful when following signals that go from one
sheet to another. Each sheet in the diagrams

83311300 A

has a title that is descriptive of the func-
tion the logic performs.

For descriptions of the discrete and inte-
grated circuits found in the diagrams, refer
to sections 4, 5 and 6 of the reference man-
ual (Publication Number 83317300).

Flowcharts, simplified logic, and timing dia-
grams that describe various drive functions
are found in section 3 (Theory of Operation)
of the reference manual.



+5V
$ aar3 2R
100K | para Laae . 100K
< N () "
+5v ager 3 ¢ 1Sk 2¢c1 2c2
D t 390PF TP-U )l ) D
. SAIRS P- 68PF | IUF
322k V' ® pHASE/FREQUENCY 2C3
AOI- 1 5 e DETECTOR 2R5 1 AOI-
k24)AlO-33A 048 ODD+EVEN DIBITS 1y T e =, ; A st WS 1c TeT LN
12 195 5| 1eon p > BU-A3A ! o058
BNT y-asa PO U-B4A Fa>Fe | | N3 . 0}
T6 USEC 0a8>0] VOLTAGE CONTROLLED OSCILLATOR
F>Fa 2
— 8 | +5v 9.67 MHZ NOM.
45V , 0420 r - —
A4R6 " 4 X/Y  Is 2c4 | |
To0K 3 I | I
A4R7OUR 3 AdRS & A4RI = 140H 1 X7y 10 JUF = | |
2.2K p4cp 3 237 10K — +
| 100K 0 1404 N8 S5)u-B4B o \ l L ! bBin )
160PF LuBaC 0ok pszgo 6 J2Rg L. . 5 38R oI | gigs 18 r
3 32 220 _l_ 10K 270 13
c | T L zes [ 207 | Lo Yoms L1308 250 | e
2 =~ 2R6 r OIUF | SIR!I  $BIRZ2 3BIR3 3
5 =0 es T sioox I } $100_3$6i9 S1a7 Bice 13
1P 195 ; 26 | ,or - i | 287K ;E | sr? =
1 BNRu-assp - _ T I v 2c8 I | 261
(® o7 usec tsv = ovr | 2 }——_L I IVRI IR9 |
2[Ta 2R4 2RI L | £ A
3| 1404 N W e AUF = ] iev I
1 L.
y-B4D ' ry Tk | Y L ____ 508V
- 2CRI 2RI -t <
>t H 4 -~ BIR9
 Tea ; 33V = 1 162 ,
0 6
- X7 Y
g4 TRZ +5V 7 |Jotes |2 -—I.-
>t .
| ) 15 -
B v Ll 0 o528 (SERVO_CLOCK) agy-
A = .
o~ I 22K | ef— o " 12 9.67 OUT 128 poe-038017)
s =+ +—STco R <2 14
B .15V i ) il 13 484 MHZ CLOCK 1B o B
+22v € i Tneo o3t (-1.35V)
-15v = 'S,ggm'. [ELEN L T ——w~——vBB
-22v 2 -83 3 C2RI 4.84 MHZ CLOCK 248
Q8,218 b 2,3+1 N . AA- - ®
=5V (-5.05V,-51V) Ru-c2A
o 9Lhc 2 cer3 5!
148,348 . T I3
._75152 3 C2R4
- T0f=3 1K -5V -
] R .
DIVIDE BY 12
! ~5.1v
) 1 C2R2 484 MHZ CLOCK 238 o
5V 2 | 1a0n |2 501
oY U-04A 806 KHZ CLOCK 268
A C3R2 e AO3-15A(T)
22K 7 2 e 403 KHZ CLOCK 258 A
- + P ————
o (24)Al0-1285228 00D DIBITS | 2 S 5 403 KHZ CLOCK 138 03312 (7)
¢ 6y 164H
8 . labg
- NOTE @ SE\\JI (ll:) ggosgos\gré s 2 GKU-CMA 6 CONTROL DATA c lowc. NO co n:\Fr’
e © not usep REV. B, 0.75 U SEC R 967 AND 4 84 CLOCK SMD_7490 A
o NORMANDALE DIAGRAMS CODE 1DENT | SHEET PAGE
S DIVISION Loc: Aol | 19333 | 1 of 55
s

a I 3 X 2 I 1



T 00ETTEES

2 -v/1 2%

/ / / / i ’ B /
a4 | 3 v 2 I 1
+ 5V
2R8
100K asre 100K
j10]
45V A4Ct 100K 2c1 2c2
A4Rs | 390PF . TP-U 68PF [UF
2.2K TP-v T PHASE / FREQUENCY 2¢3
AOI - \ﬁxs ' ® | DETECTOR 2R5 A0l
i 3 "—"’W_—lF‘ Te-T
241410334048 __ODD+ EVEN DIBITS i T e SO ) s [ b sf, 160 OF ®
12 195 2| 140K b8 U-A3A 958 .
BNF u-a4a MO U-B4A Fa>Fg | 3
1.6 USEC Oa8>0}_| VOLTAGE CONTROLLED OSCILLATOR
Fa>Fa 2 9.67 MHZ NOM.
opa>o] ' P 5V Fmmm—m— — RS = S - — o
4 XY s . 2ca |
2 _ [
8 e L CRI
S A4R8 S A4RI 9 140H 1 X/ 10 JUF = |
S 23.7KS 10K — & + o)
10K 8 5|u-84B
100K 140H r | 2R3 2
04 y-sac A N b oo 2R9 L _
100K 3| 322 V |
| acs AR2 220 Izc7 | BIR6
s 12 25NS 12 "TISPF | 276 Ta T.omrl 162
21.00K
-, - O uBsS = 3 = | L
195 2% 1 2y
3 N 7 2cs !
L R U-A48 - |
0.8USEC R +Ey = OIUF '—_]_
1 6 2R4 JUF == |
5| 1720 P 147 I = -5.05Vv
U-04B T | T1ev L 2 J
2CRI  2VRI N
BIR9 §
TPA 162 %
® )
olA TPZ 45V i ]')C("/?Y5 5 =
eI e
B3p P es 15 o228 (SERVO CLOCK) p0)-
I
34a 22K | ¢ " o 12 9.67 MHZ OUT 128 ros-038(17)
= N D Tt
= e 1 14 4 cLOCK
338 REG +i5V g ) 1_'_4__ 5 ‘| 13 4.84 MHZ CL 118
+22v 1€0 ) (-1.35V)
028 o IREG -15v = IGCNTRL T VBB
158
-22v 2 y-B3 C2RI  4.88 MHZ CLOCK 248
VWA
B.2IB 5y (-5.05V,-5.1v) 2.3+ i ©
9 j¢C c2r3 °'-
148,348 GI 1K
*sv 78|62
of= -5.0v
IR
DIVIDE BY 12
-5V
C2R2 335 Wnz cLock
i 5 |, 2 3 486 MHZ CLOCK 238
+5V 1724 8 1 st
Y t u-DaA 13| 140H 806 KHZ CLOCK 268
eare 3R u-B4D < AO315A(7)
22K q 22K R 403 KHZ CLOCK 258
——— L2 e — 0]
i 4
(24)a10-128>228 000 DIBITS s 5 - 403 KHZ CLOCK 138  ro3.314(7)
+5V GJ 164H
. ot g
NOTE 2 KU~C4A 6 ONTHOL D DWG NO co REV
D NOT USED 2.2k 3 367 AND 4 84 CLOCK SMD 7430 AS
® 068 NORMANDALE DIAGRAMS COOE 1DENT J SHetT race
- DIVISION | REy [ 6 ABV Loc:aor | 19333 ] 1A
4 3 f 2 | 1







d¥ 00€TTEES

N /7 / p
4 | 3 v 2 | 1
+ 5V
aaR3 2
00" Sagm g
7K S
+5v agel 100K 2ci 2c2
f
D 390PF TP-U 68PF | 0F
A4RS TPy
S 2.2K PHASE / FREQUENCY 2C3
AOI - — DETECTOR 2RS 4 AOI-
048 ODD+EVEN DIBITS 1 B8, i I 3 v 1 T 038
24)A10 -33A [N 8 15 PA 58/ 180 \UF 0}
121 p. 140H ! EIS ST
195 |, 2 3 30!
_BNR u-asa oo U-B4A OFA>F>BO 1
1.6 USEC :‘E‘)F . VOLTAGE CONTROLLED OSCILLATOR
8>Fa 9.67 MHZ NOM.
— | 45V | e e e e 2T L -
45V 0840 °Y r 1
I AGRE 4 X/Y 5 2C4 | |
" -
X -1 8 le ! L e Iy kPR
A4R7'00K S adRs $ AR 9 140H X7 lio JUF F I BICI 10118 |
22K pacp$ 237K3 10K | T 8 Lo | g4p | A 3 an e B2
tc 100K 2R3 | » I - |
I L 101 ,-Bac W N > o |o |are L _ = Spir1 O'VF BIR4 |8 r
180PF 100K 4| 322 = 30K o —
3 220 r hl _270 |
| 2cs AR2 2¢7 | $BIRS 3 BIRG
c |2 25NS 12 ZRISPF | 2rs Towe gm I3eim2) $81R3 | gicp | 1528 5162
S 16 T S1.00K 100 13619, 2147
1 ® UBS = 3 = | T 1 TvF [ L
4 1P g5 206 287 | @ 1 1 BIR7 =
3 7 1 2R7 g . = W
1 BENRu-ass T ) M 2c8 [ mmpuyupu YN - | 26l
0.7 USEC ~& by = e | % }_1 l IVRI BIR9 |
4 fe W
|7lzu 6 2na IUF = i.l 36V 39
5 2R2 147 L -
u-048 39 -1sv L= __ oY
>
2CRI  2VRI -
> e <+ BIRO s
TPA 3.3v = | 162 3
1 s x7v
-} — =
olA TPz +5V 7 [Jio2s |2
Sl e s I ol Be8 (SERVO CLOCK) pg)-
34A 22¢] o " 12 9.67 MHZ OUT 128 5 c.03a(17)
cD ’T 11
B 338 = pry 0 13 z2 14 13 4.84 MHZ CLOCK 118
028 iy +2ay (I:GDCNTR-'_ 571: 0 1031 £139Y) ves
— !
-lzszv dsgz I. EJ ¢ 3 C2RI 4.88 MHZ CLOCK 24B
-e2v v a4+ e .
QB.218 5y (-5,05v,-5.1v) ARk Ru-cza _T car3 5! ©
NN b
148,348 ey 1K
D e —
718|c2 S C2R4
=i NOTES: k3 2K -5.1v
ONOT USED
@BIR2 NOT USED REV H 8 ABV DIVIDE BY 12
 ®CRNOAS SHOWN FOR HFRV REV P B ABV. CR NO 24 FOR REV -5V
o ) _C2R2 488 MMZ CLOCK 23B -
3 i2 v T
+5V 172H a | S
+5v y-DJA 140H
13
Leam LY Bt 806 KHZ CLOCK 268 , . 0. o)
C3R2 s
A 2.2k 1 22K .5 403 KHZ CLOCK 258 ®
® P — + p———
D4 XXIAI0- 128 >_0DD DIBITS ’;43,_\.5 5 | 403 KHZ CLOCK 138 , 2w o)
+5v ; >GJ 164H CLSV REV D & ABV
G r—
u-caa ONTROL DATA v T (g
2 Jox 5 [CONTROL €| smp 7as0 cT
2.2K -3 S e 9.67 AND 4.84 CLOCK
068 NORMANDALE DIAGRAMS CODE 1DENT | Suelt ract
(0] DIVISION LOC: AOI 19333 !
4 N 3 4 2 | 1




dvY 00€TTEES

4 I 3 v 2 I 1
:
4R2
100K
4c1 4c2
TP-X
PHASE / FREQUENCY dopF | JOluF
(9467 MH2) DETECTOR 210%
Aol WRITE CLOCK 5 I\ 4R3 j‘f?’
278 9 2|3 — 581 .
(17) A06-278: | 3]°0 750 B U-E3A 121 slsuF
172H bc | >Fa| | N3 >
10} u-p4c INR ™ U-E4A 6 | 2 | 120% TP-Y
A-8>0) 4
>
® oneod| ' 4 . VOLTAGE CONTROLLED OSCILLATOR
.:/v 5V 1934 MHz NOM.
4 5 —_—
4¢5 {— 7
X/Y l
1 10
+ JUF = [} crs | Yy
| picl o6
. i 1/020\3 \ NN E
| - - #
R4 2 \
oo e I L2, fom SOIUF DI,'Rg_F-‘ . o
i e B = e T i)
$
? L 4 ac7 | i 4,?0’*3 oi%9 gDiR2 iz |12 § 6%
c 500K 0P 287K ar T
4C6 :I% T : ¢ = { DIR6
4R9 ac8 < D1 I 260
+sv RV g ! S Wy 12
= ¢ i 36V 39 v
4R6 4RT oUF = L ________.__._5'_°iv_ |
+5v 39 " a7
4E‘RI 4VRI -5V
e
SE4RI —e
32.2K 3.3V =
298 - -
®© : SDIR?
2 2 162
a o &
B 9 22 sn[ X7 Leiw
0le? 1751 s 2 7 10126 13 = 1l
bC RN\ U038 172H
. 13NR~ U-ERB |8 INeo 10131 13| y-04D Lo AOI-
: WRITE PLO CLOCK
snlalc s | , @ (9e! z) 288 Al4-108 (32)
Ry-p2a |
lonx7Y HCH FREQ CLOCK
H
| :ﬁlozjc 12 (19034 MH: Al4-09A(32)
—~1.35V :
. EL3V) o veB
3 —ell—
D2RI D2R2
K K
NOTE:
(D NoT useD. v SV
2 FOR AOI VOLTAGE INPUT PINS (@ OIR9 REV H & ABv. CONTROL DATA 9.67 MHZ. 19.34 MHZ 0103:'";07490 < et
SEE SHEET 1. ' : ' :
(3 140H CHIP USED ON CLSV REV C AND BELOW NORMANDALE cLocks cooe woet | Sueet P
S DIVISION LoC AOI 19333 2
4 I 3 A 2 1




d O00€TTEE8

(/ \ /N / AN / / / / / / / .
4 | 3 v 2 | 1
BUS OUT BIT O @
4
BUS OUT BIT O Da
BUS OUT BIT 1 i as
1 TARGET MUX 45y
13 12] 2 3 _ TARGET
—>{ 1a6H & |, 1 . LR REGISTER
E2F 148 140 P 60 SIK | BITS 4-7
[Eb BIA 12] aip L, " 9 sV
TAG 2 15
s(v ;
@ e )
= 189 :
A02- B4 . .
t19) a07-05 %2 BUS OUT BIT © i . TARGET REG 2 Ds
. |
6
(19) A07-045%A BUS OUT BIT | : = 7 TARGET REG_2 ~ s
) i
5
tie)a07-10a TA BUS ouT BIT 2 TR s = TARGET REG 2 s L
1 25 N
TAR G 24
us)aor-108 $2 BUS OUT BIT 3 1at= 12 13 b= 15 GET REG 2 ~ s
131, A -10) 9
h —e[ 3.
(7)a03-245 28 PRESENT SEC REG 2 N m 5§2'
1
—nan QA PRESENT SEC REG 25 ala
(7)A03-24A ! :i : .,
o8 PRESENT SEC REG 26 1| a>sp> SECTOR
7)A03-258 e
" ) H_; azsf COMPARE D o
LOAD TARGET REG (TAG lOI + TAG NI 8IT_0) 6] a<sl—
@ £
*sle
2
31
BUS QUT BIT 3 /.
TARGET REGISTER |
' 6o BITS 0-3 BUS OUT BIT 4 @ 6
T s
ol <
15 | R
i VI RGTR
= 189 520
E 2 3
A
18) ao7-178 3 BUS OUT BIT 4 2 r——14 41 2 TARGET REG 2 G s
3] 5 10)
2
u1a07-148 28 BUS OUT BIT 5 515 ? 5t 7 TARGET REG 2 & s
s | 22 6@ |
) BUS OUT BIT 6 ARGET REG 2 )
n8)ao7-11a 32 LN py S 12 £ 10 TARGET _REG D6
ol 1l 10
0
118) AT -09A5128 BUS OUT BIT 7 I 12 H 15 TARGET REG 2 D e
. i3], 2 NG S —
1A PRESENT SEC REG 2 6
(71803-29A T | TARGET MUX o]l &
. BITS 0-3 8] &
(7) A03- 308 104 PRESENT SEC REG 2 D :A
2 13 15
(71403304 5128 PRESENT _SEC_REG 2 2] :\:2 " ®
T g a0
3 = 16 [
(71203-318%4 PRESENT SEC_REG 2 sl
5 1als
; 2
]
BUS OUT BIT &
O
NOTE:
(@ wot usep. "CONTROL DATA TWG WO o [REV
SRANSa  TARGET REGISTER, cTSMD 7490 A
NORMANDALE TARGET MuUX CODE 1DENT | SHEET cross Aer
DIVISON | 5/C |0 AND_ABOVE Loc: a0z | 19333] 3

4 | 3 A 2 { 1



a O00€ETTIEES

4 I 3 v 2 | 1
ENABLE RPS
INTERRUPT
TIE HIGH 4 5
5 {(7) s ®
37{a )-SECTOR_COMPARE 2]
A%2- o ror 3L 175H
(7) A03-2i8 >338 UK INg CF |86
1—9( 224 |8
(7) A03-13B >33A INDEX Of g
1
3N aen |2
A2 +5V
180
] 200NS 12
390
SN 1aen 18 ] Pty LD =
A2 Al 1
8 TARGET REGISTER TAG (10t) : > a
(18) A07-288 2 Hoae p2 '?, 224 |8 : S LOAD TARGET REG
A2 AN g 224 O}
12 ] I 3 Bl
TAG 111+ BIT O 190 | 2 1as pE
19) Ao7 -118>234 BN ag A2
RPS
ENABLED
® JAO2- i3] ) 2 .4
S 146 s ],
T > £2 L-Bs 141
= sw DI
(12) AO5-21B  POWER UP CLEAR + — . -
(16) AG6-10A  pmm—— e 27A
) A oA WANUAL FAULT CLEAR T P N o e DB 132 5, ey A2
E2 €2 224 | NT 328 . Jn02-9A
! El
2 !
BUS OUT BIT 5 | i3 12
N
3 <_—\f :o 3 . r‘>‘|"
TIC  TA
18) AO7—31a J2A _ DIAGNOSTIC TAS (010) 2| o
wl Y
6 CLEAR ATTENTION
140 @)
07 BUS OUT BIT | 5 i s
3 D2 o
s O‘E UNIT_READY
NOTES:
(@ NoT usep.
(@ FAULT CLEAR SWITCH LOCATED ON SWITCH .
PANEL ASSY.
CONTROL DAT) OWG NO CO  |REV
IEEEEEE] RPS STEERING AND INTERRUPT SMD 7490 P
NORMANDALE CODE 10ENT { SHEET igoss REF
DVISION | 5/0 09 AND BELOW Loc: Aoz | 19333 4
4 ] 3 A 2 1



L OOETTEES

a | 3 v 2 | 1
ENABLE RPS
INTERRUPT
TIE_HIGH 4 5
5 (1)—
5 SECTOR_COMPARE 2 20 ©
A% secTom S pe 175K
(7) Ao3-218>338 S '9' T e INg ¢ |8
224 |
(1) A03-13B 5334 INDEX [o] %,
I
N PR
A2 +5V
180
]
JCIN o 5 6|20 s R
A2 ~ Al 1
i
8  TARGET REGISTER TAG (I01) ' e
ue) ao7-2es % H ae B2 'ﬁ 224 |0 : & |s LOAD TARGET REG
A2 — I
l—'z—ﬁ i i : Eg 5 2%
1 9 8
I 140 146
1) Q7 -11p>23A_TAG N BIT O TETN VS Yy
ENABLED L
® ’3;’:' 13 |4's 2 t 4 [l
L ru £2 3N e
L 3
= sW oI
{12 Acs-2l8  POWER UP CLEAR =+ — '
- WANUAL FAULT CLEAR 27A
(e Ao 5, MANUAL FAULT CLEAR T A N P N lsz 5 renmoer | A%2"
£2 £2 iy 224 12 N 328 _ jn02-94
3
. 2 ]
BUS OUT BIT 5 3
3(n) LS Y s Iu Ty -
140 DI
A
(8) AG7— 314 J2A_ DIAGNOSTIC TAG (010) 2| o
B e
6 CLEAR ATTENTION
© BUS OUT BIT | s| 1% s
3 (a D2
UNIT_READY
5 {aE)
NOTES:
@ ot use.
(@ FAULT CLEAR SWITCH LOCATED ON SWITCH
PANEL ASSY. .
APPLICABLE TO 5PEV
CONTROL DATA |""""° o |rev
B RPS STEERING AND INTERRUPT c SMD 7490 P
CODE IDENT | SHEET CROSS REF
NORMANDALE 0
oIvISIoN Loce acz | 19333 4 |[”
4 | 3 4 2 l 1




OV 00€TTEES

TIE HIGH 4 5
s (1 s O)
37(q ) SECTOR COMPARE § co@
Ao2- ¢ 175
(7) A03-218 338 _SECTOR '; 5 1, I INe ¢ ls
224
() A03-13p 5324 INOEX JUT
+8V
270
s xX/Y 8 IS5NS le " X/Y 10 % 7'
bond 200 o f— 200 - SIS
A3D uLc A3E | 148 2
Ilzh
BID
3 @ BUS OUT BIT O 5 a .
140
41 a8
TARGET REGISTER TAG (101)
(1) ao7-2a8 22 l_ ' 8 .
I a
0]s
a La : 148 3
_ o P2 EIN 8| ‘mie 4 LOAD TARGET REG
BUS OUT BIT 0 2 ] i 148 (a)s
3 () AlA 0N 14 JEtl e PO SN g
— S pIC E2E
(19) AO7 -11B 23A TAG Ille BIT O .
TTT T T T Gaoe-
| ® 028 —! :,,\ Folg
! = W 3 ';:a
i - 10 1\
1(12) AO5-218  POWER UP CLEAR + 1 STAULT |«Iao ;
() Ao oA MANUAL FAULT CLEAR || 27A” cLeAR 9 alc L3l 46 he
—
- - - E2D
@ u2)808-11a .
s BUS OUT BIT & 13 B N s INTERRUPT 35
3 (V)— ' a BN e PR ' N 224 }2 324, ;402 -9A143)
a0 B N pia 2N EIA
18) A7 3ia 28 DIAGNOSTIC TAS (010) 2| o
4 )
6 : CLEAR ATTENTION
140 - 2) s
B8
3 @_ US OUT BIT | 5 028 O
UNIT_READY.
NOTES:
@ not usep.
@ FAULT CLEAR SWITCH LOCATED ON SWITCH
PANEL ASSY.
(® S/C 10 WITHOUT 48140 AND BELOW.
(9 s/c 10 WITH 48140 AND ABOVE. : APPLICABLE TO BPEV
DWG NO CD REV
(® 175H CHIP USED BPEV REV B AND BELOW. RPS STEERING AND INTERRUPT c SMD 7490 AJ
NORMANOALE CODE 1DENT | SHeet :zoss REF
owision | ) Loc: Aoz | 19333 4

4 | 3 'y 2 1 1



O¥ 00€TITEES

4 2 ] 1
UNIT_READY
TIE HIGH 1K
a(T Y +5V
D
'(:z S (3)|o_ATTENTION D
A02- 1 CD'?;B /
(14) A05-268 5224 UNIT_READY 146H Ui 8 3 [,
E2C EEN [ o 3] &3
|"I= i
" @ICLEAR'ATTENTION _’uux
|
| 02 a05-168534 ON_CYL e (W+R) FAULT I IIIZ o T s aus v BT 2 402- —
&) TARGET REG 2% 51 | 304 n06-174 (16)
L 2 YQ)
110) A04-03a 5328 ON cvL : 3
258 READe WRITE FAULT 0
- !
(12)A05-23A . . 5], _ BUS IN BIT 3 258, poe_178(16)
3 (7).__TARGET REG 2 f;, 2 N2 D)
3
168 TAG 22 TA6 22
c | e a07-304 @6 c
] 1
88 A
(18) A07-338 3 TAG 2 TAG 2 _@3'6
+5V 3 Xgo
® ENSITY (TIE HIGH) 13 €3
Roz-34a (7)>228 DENSITY (TIE HIGH 1
294 NO HD SEL ' 175
> (17)A06-31A 2 LE% <
v L 0o 1
3 (T)_TARGET REG 2 TH is BUS IN BIT 0 288 no6-21A 116)
1 o], b4 (7
(35) Al5 - 328 5308 ADDRESS MARK 3 Z
S 0
0234 525 DEVICE 1D 2 | 12 BUS IN BIT | 268 06168 (16)
278 WRITE_FAULT ' 7)? = O
| (12) A0S-298 3 B
6 NO HD SEL X
| 3 (3)—_TARGET REG 2 {w) ¢
1K KA
1 LA —e+5V I;BZ gg
(43) 9802114 5218 LoGIc PLUG 23 !
) MUX
! 174 VOLTAGE FAULT e
(131 A0S -14B 3 2 L04
3 —I 01 |
— s () TARGET REG 2 o TH X | Bus IN BIT 4 28 pos-1Bue) |
104, SU10)
acz-oia >78 GROUND 49 3
o
2
(43)0A02-124 Y34 LOGIC PLUG_2 | : ) I2 BUS IN BIT 5 164, A06-12A1i6)
158 HEAD SELECT FAULT I 712 P_ ®
(12) A05-30A 3
TARGET REG 22 =
A 33 A
NOTE:
@ NOT usED
(@ USED ONLY ON BJ70I/K UNITS BUS IN BITS c A O U
O THRU §
(® I78H CHIP USED BPEV REV B AND HORMANDALE CoDE 10T | SHEET cross mer
BELOW. DIVISION LOC: AD2 19333 S
4 3 ') 2 I 1



0T-¥%

L 00ETTEES

4 + 2 | 1
= ! I OFFSET_W| 302-
- F.
e OFFSET COMMAND 'l 13 | 40 FUTE PROTECT *% a0s-27A (14)
(27)A11-218 146H D2 AIO- 08A {42)
E2A
TAG 22
5(U T
<} | L[ 3[*%%
s @ TAG 2 3], ©3
MUX
170
\ 03
(43) 9AG2- 118 S22 LOGIC PLUG 2 2
T 15 BUS IN BIT 6 228
) 1 A06-10B (16}
TARGET REG 2 10 14
s ®- 2 I e
148 Losic_pLuG 2° s B
(43) Ja02-14A s ? I BUS IN BIT 7 BA_ ao6-11a U16)
TARGET REG 2° 6 2
N2
oS . Eo
10108114 238 SEEK ERROR : - .
224
5@ NO _HD SELECTED B e
AQ2-
2) A05-314 528 FAULT
A
8
(141 A05-318 332 WRITE PROTECT _DELAY s r— . :? a1
140 Dl
1 194 p2c
o ';:: JAOI-10B (41)
BUS OUT BIT | A05-248B (12)
3 (9— a8 g WRITE GATE 058 A06-26A (IT)
o | 190 Al4-12B (32)
9 1 aac Al3-168B (31
2
o & READ GATE 048 AI5 -31B (35)
BUS .OUT BIT 3 | '4°A A0s-228(12)
/ A4 -
3@ +5V +5V +5v Al6-12 B (36)
270 270 270
038 CONTROL TAG (I11) 5
(18} AOT-25A a X/Y xX/Y le3US t2 X/Y X/Y —— e
6 6 3 als s
8T 4 ouT o | 0 200 51 200 -pEr—ii ) 200- 244 3] 200 -[2/4 ADORESS MARK DELAYED 024 )05 p7g()2)
3 (AD) A4B A3A A3C UCR A3 A3
NOTES
NOT USED.
@ A16-13B (36)
(@ s/c 09 WITH 48028A ONLY. ADDRESS MARK ENABLE _ 3IB_ All-24A(25)
Al4-26B (33)

APPLICABLE TO SPEV

Al5-278 (35) ()

CONTROL DATA

BUS IN BITS 6 AND 7

WRITE AND READ GATE
NORMANDALE
DIVISION

LOC! AO2

DWG NO <o [Rrev
c SMD 7490 AJ

CODE 1DENT | SHEET

19333 6

CROSS REF
NO

2 |

1




L 00ETTEES

TT-7v

4 + 2 i 1
402 _____ 1
(27)A11-21B 48 OFFSET _COMMAND 1 146H 2
£2A
5@ TAG 22
v |
) S 5o
s(v)—Tae. 2 3]; <3
MUX
170
. i |
(43) sa02-11B S22A LOGIC PLUG 2 2 1o | , .
TARGET REG 2' I|O| | l: BUS N T6 228 AO6-10B (16)
3 2 h
® s 0)
148 LOGIC PLUG 2° + B
143) Ja02-13A 5 |° | BUS IN BIT 7 14A
TARGET REG 29 | P AOB-11A (168)
6 he
3(o)- R o}
K _ERR
10y A0a-11a 228 SEE R 5
41 .,4 P8 +5V +5V
s @ NO HD SELECTED [T =1%s
AO2- 270 210
138 FAULT OFFSET
{12) A05-31A X7Y XY 2] e o
13 . 3n] 200 14l 3] 500 N2l WRITE PROTECT O5A ,oc 0w sy
) 1 A3B A3F A0 - 0BA (42)
X1a 140 U S 140
(14) A0 -318 {38 _WRITE PROTECT DELAY E7N A N g [.. D2A
LAB p2¢
o CE
146H JAOI-10B (41)
BUS OUT BIT | 10 £28B A05-248B (I2)
3 (a—== a |g WRITE GATE. 058 A06-264 (17)
o | 140 A14-12B (32)
—_AsC Al3-16B (31)
2 — )
— READ GATE 48 Al5-31B (35
BUS OUT BIT 3 | wo 3 READ GATE - o Aos—zzagm)
S . i A4A All-248 (25
3 {ac sV Al6-12 B (36)
. 270
Q38 CONTROL TAG (I11) 5
(18) AO7-25A a X/Y |2 X/Y le3US 12 ADDRESS MARK GELAYED
ot s our an be A K W1 RvAS X ADDRESS WARK DELAYED 02A, 05 57 (12)
3 (AD 41 aap A3A A3C UCR
Al6-13B (36)
ADDRESS MARK ENABLE _ 3IB_ All-24A(25)
Al4-268B (33)
NOTE: APPLICABLE TO BPEV
. OWG NO CD REV
@© Not useD. Rl 5Us 1N BITS 6 AND 7 C| svo 7450 A
vomwanoae | WRITE AND READ GATE CoDE 10T | SHees cross wer
DIVISION Loc: a0z | 19333 6
4 ] A 2 | 1




AR

OY 00ETTEES

e ' 3 L 2 | 1
B 3 KH C|
(1801- 138 >3 {403 KHz CLOCK) INDEX REF CLOCK
S O00_+_EVEN DI
(24X X)AI0-33A >—200 BITS
, <“>5
SECTOR BIT COUNTER 5
SECTOR CLOCK - — FEPEE A INDEX DECODE A03- D
5A K
1 1a01-268 554 (806 KHZ) or BB - SECTOR. 218 ¢ p06-02A(16)
—_— > 3. A02-33B(4)
_— ] 348 1 > C
ﬂl 028 2 ‘t+5v _Csm ti% SNp
55024 2 b3 230 SR-8
‘038 29 2% 527
Jo3n 28 -E2
! 5 i L gt
! 1 ke 3 2 |alco 5
| L R u-ca P 4 olg| = —
2.60Us 5 1 4 P
: LT 2| e TP-C
148 KI3 10 13 15
1 +5v 1 +5y ) _IJ A>B —@
1 3.9K ——{U-A% s aeg P2 INDEX 138 A06- 02B(i6)
Y v .
| ~tssm ,;_ e R —LISOOPF A02-33A(4)
| 054 3 39K 518 s T
i ] ‘ y
| - b412 C
3
| PRESENT SECTOR COUNTER | L. !
. x+v[1 c3lF®
] iy s
Jose 27 6= " : €0 .'-llzL(D PRESENT SEC 6
ipea 28 S} m ico &l T SEC REG 2° 258 s52-068(3)
098 2% py 523 4 hco ey lk] PRESENT_SEC REG 25 24A 05 0ga(3)
—> i 3k 14 a4
S on T : (‘::g co = PRESENT SEC REG 2% 248 )05 ngn(s) |
v . Treown] 4 a I NE
‘ 188 > 140 N3 ] U-D4
| u-84 U-C3A 140 |8 2
2 9 2,341
| 2,3+i u—c3¢ ¢
| c S e
| i 7lale2
10 B
| 1 r 163
: 31 146 P2 [
| ) u-C2F
! L————j s
I =y ep *3VY +5V i
3
| >3 13 s =11 PRESENT SEC REG 23 31B A
3A 2 C3RI icD A02-09A(3)
>, S1ico THL @ 33k gane shen = PRESENT SEC REG 22 30A_, - o
1”148 22 T O B{(3)
—>>12E A shco THe % sy = PRESENT _SEC REG 21 30B 05 0 (3) f—
L 4 0
> es oT Hico 1%@ 3ico =] PRESENT SEC REG 20 29A ., 0 | 1o
| '9|° = ] 4O} A1 J!s CNTR
6 CNTR = 158
348
I > +5v TPA TPZ J U|_5Cg‘ 2 3‘5‘,‘ NOTE:
= ®| a 2E2341 Y A @ NOT USED.
2 ~ ] L c 9 | ® WIRING SHOWN FOR 64 SECTOR PLUG.
a4 = EYN T F REFER TO SECTION 1 FOR SECTOR
= EIGZ PLUG ACCESSORIES. A
‘—167 :Icz o 3 CR NO AS SHOWN FOR HFRV REVP &
3
+5v 10 = =18 ABV.CR NO 24 FOR REV N & BLW
349K
© 284 SECTOR COUNT EMABLL ACCESS CONTROL O s oo raso | Lo
AND
298 TINCREMENT SECTOR COUNT_ 1933 c SMD 7490 cP
o OONT INDEX / SECTOR DECODE 3
2 T LOC: AO3 et 7
3 4 2 1 1 :



dY 00ETTEES

€T~

4 | 3 \ 4 2 | 1
A0 o +5V
(111404 -07B>-LL B SERVO READY BN +5v cr2 §
140 LU _fraiez ] 2847k
(111A04-068 >LLA_LOAD + RTZ 2N e [ L8 Y p2mt 39,F .
: 3 3.9K tov
ST SRS 140 1 14
ODD + EVEN DIBITS
7@— 21 y-pia 1 l'>|.n. o &IZ s 2O
i N o) co
D A SR _uce p y >%I7:za . NO SERVI 2%
03 -_l_- 350mS l—‘hR he v 0 TRACK 27A ¢ poa-33a0 | D
- il NO_SERVO r
HEADS LOADED
(INA04-13B>124 st TRACKS SBiRI
23
oA REV EOT ENABLE l =
_ | - 4 T !
25A11-098 o le Loq 3
\25)A11-08A >!6A_FORWARD EOT "ENABLE s uas _—‘I = Ta%r TP-8
B2R2
® 140 3 Ul 3 3.9k
— " oDD_DIBITS 2 L REV EOT PULSE
(24.XX1A10-324> U-AIA . éE Ja 8 198 an-148(25) [—
13 2 s 8 3
E a T o
o PN e |2 3| 175 & s Is—g . -
(gxx)AIO'IlB EVEN DIBITS | 12} y.gp. U-c2a = RU-AZAi e 31 14 N SET LOAD__O7A . pq4-328(11)
» T 1ofn U-62aPS, 43 v-838
(1 AC4-21p 9B FEADS (OABED X -
s 148 P4
L[ 8 U-a38
c T ja0  [NL_llon=—" I C
L3N 146 |4 2} y-ap 121ep 4 [
- L 75 6 FWD +REV EOT (68
u-c28 = ful . o 5] 10 A04-02A(11)
2 U-A28 +——j y-c3s.
| sf1 FWD EOT 1 FWD EOT
148 gl FWD EOT 064 ¢ pp4-118(10)
. B U-A3C .
L2 &
> <3 ] e PN
11A_(GND) B SET RTZ O6B
(7)A03-01A i3] u-B3a| 19N 141 |8 SET RTZ 06B . p54.24a()
(19)207-05a >/28_RTZ SEEK ,195 u-83c
- 3 [ 1
(26)A11-234 >28B_FINE ENABLE i 1 148 PN UN 146 |10 FINE_ENABLE 218 14 i7a(9)
l o] 140 3 2] u-asa U-c2€
________________ - U-ElA )
HI C !
Bligiao7-23a>338 HL L BITS | o fyr—g B
uBiaoT- 24a532A HI CTLBIT 8 1 1o].] sor [ -y
(191A07-05a 5L 1B_BUS OUTBITO 1 u], Au-nz . 140 P8 CLEAR_LOAD _O7B  ,n4-258(1)
(19)A07-045528B BUS ouTBIT 1T 2], T u-aIc MAX ADORESS FAULT 338 (4 oosiion
26A BUS OUT BIT2 | 13 15 9 8 o
(18)A07-10A } 1] aseps 146 o e -
r—————-- 4 1T peB uU-c20 ] i
334 HI CYL BIT 8
I 45y 7 = 2 | 18)AOT-24A >200 HL CYL BIT 8 ,
6 A<B —
: t ozmi ele ® ! (19)A07-058 '3|28A :leschTe: o |
—_ e i 309K 5 I (19 AO7-048 T BIT 1 NOTES :
! 14 I (18] A07-10a >25B BUS OUT BIT 2 —
[ 5 2 ? :(IB)AOT-IOB 26A BUS OUT BIT 3 Q@ nor used
| 1 pm———- 2 FOR AO3 VOLTAGE INPUT
BUS OUT BIT R i
22A 3 ! 9 ! | PINS SEE SHEET 7
(18)A07-108 } o] = 1 R
18107178 228 4 ! wols| so 1 BUS OUT BIT | (3 NOT USED ON BJ701 J/K UNITS
(18)807- 148 224 > : 10 Y el s ! ,4'0 " | te) AO7-178 5224 4 ! (3 USED ONLY ON BJ701 J/K UNITS
254 6 12 _1ap 5238 5
A |ue1or-na > > 21 " o] a0 P BN u-oi y Ut AO7 -148 57— —— (8) CR N0 AS SHOWN FOR HFRV REV P &
(18) AO7-09A + 1| a>B u-DI8 ) (18YAO7 —HHA o2t ABV. CR NO 24 FORREV N & BLW. |A
————————————————— J L™ a4 Q 1 (7) A03-05 >34 HIGH ,
ON CYL~CYL SEL 2 =~ o PR Lumaor-osa 328 T
(30)A13-07a2TB_*SR_RDY P MAXIMUM ADDRESS PROTECT g (BIAOT-O9R > 1
51als
a CODE IDENT DWG NO co REV
2 REVERSE EOT PULSE AND 19333 c ow
== & MAX ADDRESS FAULT SMD 7490
L NORMANDALE
DIVISION LOC: AOD3 [ ]

4 | 3 A 2 | 1



vI-v

dY 00E€TTEES

4 1 3 v 2 | 1
“A03-
(30)a13-328 S0A CAR BIT O
o @\F FWD_EOT
ol LOAD + RTZ + SEEK ERROR
1
—tl
D 0 @7 SEEK v
A04-
24RI 2" =& IR
™ DIRECTION P REV_SEEK 08A_ pog- 225(20)
o D + REV 3% 12 L “Al2-21B(29)
Goz-zs  >04A FW =0 7e4 U B4a
058 ON CYL eCVL SEL T BRP y-aa
(301a13-07a >PE_ONC R UAd8 il & FWD SEEK O7A: AQ9- 23B(20)
140 N6 E3-1\" 0
A2 - 16B(29)
U-B48 A3R!
= T I&KZ% '
A2RI & 1. o n SLOPE
5% 140 S SLOPE 048, _
2 " wo P—12X0 1784 All-16A(26)
-840 9 y-ac L
Brix u-azef— ©
7 A04- A13-05B(30)
(20)A09-248 ISA _ON CYL SENSE } 1] 46 IN2 ON CYLINDER O3A¢ agz-328(5)
C u-c2a _L ON CYLINDER 038 AO5-24A(12)
Y L o
-
9 FINE LATCH
\7A__ FINE ENABLE :
-21A 9 T __ A04-
P e1a03-2 < 10 145 Ka ,——h“ A I COARSE 16B p12-228(28)
(311a13-06a58 T =1 ! u-CIB 108
" G\F HEADS LOADED 138 y-c3c
I
[ 10} 9 FINE« HEADS LOADED
”@ (OAD+ RTZ @4—,2 1e 5 ], oo
) 172H All-23B (26)
START SEEK 10
IO@ v aic2 U-c4cC
O ON CYL * CYL SEL 13) [ J— A04-
oM BIR2 +
B Bici . s [ v N R 16A¢ ar2-178(28)
+5V 35v 8IR3 U-C3A
3300PF | BIRI 38.3K ]
20% T3 i5__lia
598 cxL DET_ A o[ 1 | 2 2 ! ® L 13] —
@a0-ors >288__CYL 2 iz 1'p 195 R on] 10 PP onl 1728 3 : o GATED oYL PULSES 1A 2:.3-653(25{
T e LS R y- - P Lusca 1] ! -038(31
{23)a10-088 >ETB__CYL DE u-bic u-B8 u-83c 30 — o2n
Te18ms
- . CYL PULSE BLANKING 308, )00 oo,
2 )
1}
i3y 40 CYLINDER PULSES 228¢  Aj1-13A(25)
u-83p —
70 {0
! VELOCITY
l "N a6 HO sNTTT ] INTEGRATOR A4~
: LAMP __I3A
Y 4 — 7 - 3N g jettA Al2- 10A(28)
* 228 T-=0 A U-C2E 3
(31)A13-078 140 J_b‘ U-c38
u-828 ON_CYLINDER PULSE .“
148 T > 128 l APPLICABLE 70_ELVV/LLVV — )
(31)AI13-17A [CODE 10€NT DWG NO D JREV.
CONTROL DATA 19333 c SMD 7490 AJ
NOTE: . ACCESS CONTROL, PART |
®N°T USED. NORMANDAL € | sneer 9
2 FOR AO4 VOLTAGE INPUT PINS SEE SHEET 10 OIVISION Loc. AO4
et wATTr 4 0 I 3 4 2 l 1



OV O0O0€TTEES

ST-¥

N\ /
4 l 3 ¥ 2 ] 1
X
olmia-3zs SR CAR BIT O
FWD EOT.
ol LOAD + RTZ + SEEK ERROR
-]
<
SEEK
D 10¢A > 5V
AARI 2 a _ AD4-
DIRECTION
AO4- fow L] e 3 REV _SEEK 084 A09- 228020
- 04A FWD + REV 12 . Al2-21B(29
(30)a13-138 2o |y u-84a
ONCYLSCYL SEL» 8
(30) AI3-07A 058 SR ROY PR vsss 4] e FWD_SEEK.
w0 P& FWD SEEK —O74 pog- 23B(20)
X A2 - 16B(29)
- +5v u-Bse
AZRI azci
IK + N 3" 8 .
5% _9"—' W] ]
137 BZR e rsv L__.'Z 0 140 SLOPE O3B Ali- 16A(26)
1241k 2830 1Y y.gac
[ ON CYL .
(20)A09-248 SI3A _ON CVL SENSE { L1] 56 P2 g s ON_CYLINDER @,o
C veaa | 3|0 17sH ON CYLINDER 038
= NR u-asae - A05-24A(12)
__:h(g B
310 1754
V . 3 b 6 L————-(:}:o
Ngr u-a3a
- —
P ernozan HTA_FINE ENABLE 9 T FINE LATCH
< 1018 45 2 ! COARSE ey
(31)a13-06a 578 T S1 I T u-cia P& Ny |8 g € 168 a12-228(28)
" O" HEADS LOADED 3la S [
" @ LOAD+RTZ 84-[—2—15 9 3 Fms-n:ws LOADED
'°<E/L START _SEEK N on] 724 8 064 . an-238 (26)
—_ v sICc2 v-cac
B‘L ON CYLeCYL SELe ?'I(Rz + oy I 1 —_ AO4-
; 1o ()R oY 8l S5l Jur 3 FIN P H FINE 1A ¢ A12-17B(28)
[ *5v 35 | B3 ] A04- 094 (9)
u-c3a
3300pF | BRI 261K
A04- * T | [
288 CYL DET A 1L NS ] ! X a
(29)A10-07B  >=— 1 195 a 8 2 1 13 a - .
278 cYL DET B 10 140 i2n 72 2 2 GATED CYL PULSES MA_  All- 12A(26)]
(24)A10- 088 v-8:8 u-B3c 1 u-cap 1 AI3-038(31)
— . 0.8mS | u-02a
09A _ FINE
{9) A04-16A : CYL PULSE BLANKING 308 165 p7p(21)
349K o I
N CYLINDER _PULSE} 228 Aji-13AES)
+5v e 70
—®o
[ n ' 10 VELOCITY
P 196 SN T ] INTEGRATOR A04-
| nas-orss28 10 = A u-cae 3N o [eCLAMP BA - j0a2e)
ap) 190 v-c3s
y-820 l ON_CYUINDER _PULSE
(3)A3-17a S4BT 2128 APPLICABLE T0 MLYV _ ﬁ, )
‘- [CODt 10enT DWG NO €0 TV,
NOTE: 19333 c MD 7490 cP
@CR MO AS SHOWN FOR HFRV REV P B ABV Al R S
(OL CR 0 23 FOR REV N 8 BLW CCESS  CONTROL
2 FOR AO4 VOLTAGE INPUT RINS SEE SHEET 10 LOC A04 et 9
irans A AtATTE 4 0 I 3 z z I 1




9T-¥

I¥ O00ETTEES

4 3 : 2 | 1
ON_CYL e CYL SEL* SR RDY
s(— CYLINDER (Mo
A +Sv FORWARD EOT
(26)A11- 09a O5A OFFSET COMMAND PULSE N2 s @ s
10K
g 50PF
TIED TO AfR1, STATIC "1" 2P s
Y.y T — g (1] [N Al ®
N
(30) AI3-07A O2B ON CYLeCYL SELeSR RD :g 195 . . SElEK Do
u-AIB wo P l SEEK erg: ®
0e5US 3N —_
y-820
SEEK 08¢ Ali-13B (25)
P 11 .
T=0 2 !
9@ 3 143 . & +5v
N u-g2a
gzéngK Ll SEEK
. [}
ESCL |'°t 8 END 32A
AO4- TWoEoT 14} p—————————< JA02-05A (43)
(8)A03-06a SHEFY 2 ! SUF 9N y-E4c
1 141 2 3
Fb U-Ean +10%
P — 15 14 9
W UNLOAD HREADS — —_ L—,o 6 SEEK ERROR
208~ P 1o O] us po ) SEEK_ERROR 1A
_ 23A _ OFFSET COMMAND PULSE | No 3] . |8 A02-238 (6)
(26)al1-128B Tov R U-E38 U-E2B
5V 500ms 4-pzc
E3R1 gac2 o
£5%
2rore 1340K '
1"
5N [N K 140
‘—}. iss [~ O u-0ID JS——
3 N7 ART
ETY . START SEEK s
u (R SERVO _READY 1.2 USEC,
[}
g)AC3-33a >ZOA_ MAX ADDRESS FAULT Bl e A2
u-coF LOAD +RTZ
L Earor 95
lih i 2| P2 AI3-258 (31)
————e 150
LOAD+RTZ SEEK a U-caa
1H{D N U-DI8
. o L @
0 @MAX ADD FIT « (FWD_EOT + REV EOT)e SERVO READY
MAX ADDRESS FAULT D
AO4-
348 TPA TPZ
N
NOTE: +sv T APPLICABLE TO ELVV/LLVV
@ NoT useD. ga 4 CONTROL DATA : e c s =T
s0a = ' ACCESS CONTRoL, PART I | 19333 SMD 7490 4
NORMANDALE
DIVISION LOC. AO4 sueer O
4 | 3 2 ! 1




~

d¥Y 00ETTEES

LT-¥

4 | 3 ¥ 2 l 1
ON CYLeCYL SEL*SR Rov4®9
ON _GYLINDER
20
9@;0N CYLINDER
aRS l \
AIC2 28.7K a8
3300PF o] 140 P2 4 1 e
s lia 24y-82a 140 18 ON CYLINDER O34 po2- 328 (5)
204~ 1 TRl 5 Nu-s38 Al3- 058 (30)
02 ON CYLeCYL SEL*SRROY| [i2]'p 135 SEEK Do
(30) a13-07a 522 3 Lo B
TIED TO AIRI, STATIC "1" R_uas wo o it SEEK 088, (7
30 Us 1N —__
82 SEEK 08¢ AlI-13B (25)
FWDEOT .
) | _@9
T:0 Z
9® an] 143 | +5V
2N y-e24
< E3R3
E3cI 38.3K : ' s gggx 324
“04'—'—? h 5 140 |————————< JA02-054 (43)
8)A03-064 >B_FWD EO 2 ! +5v sobr u-pis
{0AD ¥ RTZ e 'Y L £
u{o U-Edn SE3RI
_ 459, s 14 9
II® UNLOAD HEADS o " — j_@ 0 8 . . SEEKIERROR
594 oo i T 1 ON o |8 SEEK ERROR A 165 238 (6)
A04-0IA BNR .g3a P 13 {u-e28 T
U-D2C
r— 500mS
2
i 'z
(26) Al - 0oa 5254 OFFSET COMMAND PULSE :r\} e 6 7 3 ul:lIA
———3 . > START SEEK
CER _u-esa _—® °
) SERVO__READY T2 U SEC
1 {N
e HDS LOADED
(193407 05A S27A_ RTZSEEK
I
1203334 SZ9A_ MAX ADDRESS FAULT 3l e 2
u-c2F LOAD+RTZ
N TSEEK 40,
3 ERROR 158
| RO REESY o | 7en AI13-258 (31)
<U> U-caa
n (T {MAX ADD FIT+READY)e(FWD+REV EOT)
MAX ADDRESS FAULT 40
CF) 1l
AO4-

348 w5y TPA TPZ

APPLICABLE TO MLVV

NOTE
1A PANTROI NATA [CODE 1DENT DWG NG €0 RE
@ NOT USED ,CONTROL DATA c
” = g pE AccEss conTroL, PART T | 19333 SMD 7490 A
A NORMANDALE
DIVISION LOC. AC4 sueer  [O
4 ! 3 4 2 1




8T-¥

gY 00€TTEES

4 l 2 [ 1
SERVO TRACK
A04- ______ FLT LATCH
(8)A03-27A 33A SERVO TRACK FAULT I2 1 2 AO4-
Ly 14 SERVO FAULT 31A¢ ar2-024(29)
13
((4)) Aoz-ng U-EIA
16) AO6-10A
D (19) AO7 - 318 D
(12) A05-2iB
® JAO2- 1 :
5 028 318 MANUAL FAULT CLEAR+ POWER UP CLEAR 9 e L8 5 =
L FAULT 10 3 6 0 —
= SW 338 FAULT y-kic a1 'Y ', SERVO_READY 078
- . 8 A03-17B(8)
(12)A05-13B U-EIB 9 U";‘;c A05-25A{19)
—J (29)412-07A ——] J B
(14)A05-33p 938 25 SEC DELAY SERVO _READY Do
° In 1 fgg.< >
(14)A05-178 >23B___UP TO SPEED 1 q s 2. 140 3 SERVO READY "Ri3 - 054 (30)
: 2| 8 1721 .
2 143 hs 10 y-B2C Do
LOAD U-D3C l _ AOd-
- 51 y-paa 5 " HEADS LOADED ___ 218 Agg:éigf%{’
(8)A03-07A 328 SET LOAD ; A LOAD HEADS 298 a12-07B(28)
C| (8)a03-078 >238  CLEAR LOAD U-E48 LOAD_HEADS 258 po0-158(20] C
+5V RTZ 128 ¢ A1z-08A(28)
+5V 9
Cc2RI 1l 140MS 10 1
8
sa-L K — onf 143 ar I =) a0
5% uBT U-048 h6 . LOAD +RTZ 068 _ All-108(25)
NC 172H
JAO2-  HEADS (5o, s 5 BUSY LD + A03-17A(8)
c 04A 248 LOADED "o 9 8 u-ca8 RTZ LATCH Al3-26A(30)
»| T2 ¢ 146 s =
y-¢ MAY. ADD FLT-+READY
ik 20 .| 10 6 o (MAX_ADD FLT+READY)e
U-B38 ~ sla| ! FWD+REV EOT
21 145 ke
—Tu-cia 10
5 a 3|8
4] 728 s 2 [ s . RTZ 2 1
U-038 N R |:o 3 | 140 3
-D3A
B| (8)a03-068 >23A SET RTZ J u-o3 ' oia U-B3A B
5
3 |«:| 6 13 a 1, — _ ___ A04-
r \72H UP TO SPEED+UNLOAD HEADS 26A. , oco (s
U-D28 12
U-D3D
-1 (8)A03-16B 02A FWD+REV EOT L
(14)A05- 264 >288_ UP TO SPEED
«O1UF L
J cac1
J205 JAO2- CERAMIC T~ -
2A 12A  UNLOAD HEADS = UNLOAD HEADS.
S S S 3M 46 |2 UNLOAD HEADS ® 10
o (B ON CYLINDER PULSE y-c28
A AO4- p09-25B(20)
- MAX ADDRESS FLT HEADS  LOADED 138 alg-27B(24) | A
10 (cF A03-12A(8)
NOTE" 5| 46 he APPLICABLE TO ELVV/LLVV
@® noT usep u-c2c CONTROL DATA c A I
(@ LOCATED ON OP PNL. SERVO FAULT, LOAD S Ad
SHEET PAGE
3 FOR AO4 VOLTAGE INPUT PINS SEE SHEET | normanoaLe | AND RTZ oo
0 DIVISION LOC: AD4 19333 "
4 I 2 | 1



d¥ 00E€TTEES

6T-¥

4 l v 2 I 1
SERVO TRACK
AD4- FLT LATCH
(8)A03-27A 33A NOSERVO TRACK 12 1 | ACK AL A04-
o] o SERVO TRACK FAULT 38 p12-024(29)
u-DID .
D
EIRI
3.9K
1 7 +5%
12)05 - 1A 5318 3 FAULT CLEAR ) o |8 4
© N y-eic 51 1 pS GO 1
(2) A05-l3833 FAULT +SERVO TRACK FAULT 31 u-e18 I 190 |2
- AN 9
(29) AI2-07A y-B2C
(14)A05 ~33a §98B 25 SEC DELAY (
238 UP_TO SPEED |
(14)A05-178B 1 3 :3 . 0@9
—_—— AQ4-
51 u-0aa 5 "‘:AD HEADS LOADED 218 - A93708B(20
(8) A03-074 328 SET_LOAD 43 Y LOAD HEADS 298 a12-07B(28)
(8)A03-076 >258 CLEAR LOAD U-E48 LOAD HEADS 258 . o9-15802n| C
"3 s ooy A12-08AZ8)
AO3-17A (8)
C2RI 3 0 .Z g 2:3“ 'zosan((gg))
[ -
{47)J205-108 1 1a0Ms 12 143 |8 T LU 210
1K —_— 5 a SERVO READY or8_
5% usT u D48 720 P& PEIRAATHY
HEADS  (ocp) 1 BUSY LD + 0
Q4A  24B LOADED "~/ 9 8 y-ca8 RTZ LATCH
¢ 146 N <
y-c20 o 4 6 (MAX_ ADD FLT+READY)®
= 3 R,
2N y-e4ac 21a| ! FWD+REV EOT
145 L6
5Mu-cie 10
5 s 1.0 48
4 2 RTZ
6 148 ' 3 2 " 2 1 AQ4-
1”7 3
u-038 1 ;:A wo |2 ] 140 SERVO READY 198 ¢ A13-054(30)
(81403 -068 >22A SET RTZ | "N i y-B34 ‘IB
10
5
3 R 13 0 —_— _ A04-
Ol UF 3 141 2 172H [ UP TO SPEED +UNLOAD HEADS 264 . _»sp (25)
_ ' : -
CERAMIC S €2t u-D28 y-D3D
(81803165 Q24 FWD +REV €OT =
(141805- 264 5288 UP TO SPEED
o (@)
[wa ™~ @)
14205 yao2- | : L B
2A START GNLOA0 READS
05_3- >— _JI(IZA START 3 146 4 UNLOAD HEADS @ 0
CYLINDER PULSE u-c28
s(B ON CYLINDER PULSE R04- an9-258120)
: MAX ADDRESS FLT HEADS _ LOADED 138 A10-278(24) |A
10 (cF S A03-12A(8)
NOTES* (5) 17 2H CHIP USED ON OLDER UNITS. {s >|o
(@ NoT usED. s 4 LS APPLICABLE TO MLVV
(@ LOCATED ON OP PAL. CONTROL DATA J°"°"° co [mev
y-cac SMD 7490 c
3. FOR AO4 VOLTAGE INPUT PINS SEE SHEET I0. M SERVO FAULT, LOAD c - z
S/C 10 AND ABOVE AS SHOWN S/C 09 AND BELOW NORMANDALE CODE (DNT | >ttt ravt
(31) AI3-338B. DIVISION LOC A04 19333 "
4 I 3 A 2 I 1



0C~-¥%

HY 00€TTICES

4 I 3 v 2 I 1
‘ @ noz-27a(4)
[ AO6- [OA (16) |
| Ao7-318 (I9) |
[y XY _ JA02 -
1 1] 200 —NIO, FAULT LED DISPLAY I38,_ O ()
] - £04-338 (I1)
: X UB3E Al2-07A
.
I_LESCI
| ' 1\.0|UF 2 : @
! = 201 pU 12 TP-D
- T 13| o3 L_onl 14 q
|3®V°“"°E FAULT [ INTT 3 op| UF3B |2 FAULT 31A; p02- 138 (6)
Lo N u-b3A s
Bl —
__________ 1
r |
| |I05
|| C e == = — — —! I | PR 3
Ac:'ge-B I%?é" OPERATOR PANEL FAULT CLEAR 8 US 12 12 a 140 FAULT <H>.4
(42)0p201-028 32 + POWER UP CLEAR e N || 0 9N y-50
R Y u=c4p S FAULT CLEAR A, ho2-3"h m’,@
- ______T— y-p48
! ]
L e e e - 1
(19) A07-068 224 CLEAR CHECK DIAGNOSTICS —| !
3 @ MASTER FAULT CLEAR+ CLEAR FAULT STATUs | | !
]
Rl
(41) JAOI -09a>28A  WRITE FAULT =3 aop  JAO2/PAZ
ADDRESS MARK o 40 P8 WRITE _FAULT 128 y/p201-128 (42)
278 ENABLE DELAYED [ - I
{6) AD2-02A U-E58 AQ2-278 (5)
(39) 4201 -0gA 308 HEAD SELECT FAULT : : 2 1 son JA0Z/PAZ
108
] 13 y-gs0 - HEAD SELECT FAULT 4/P201-108 (42)
__ = L [ hoo-iss (5
MASTER FAULT CLEAR Nl 495~ T'S'UF Lo 23 JAO2/PAZ
(13) A05-258 TR R o o= | | =+ 5 Nos 12 WRITE « READ_FAULT 088, ,,p
(19) AO7-03p _CLEAR_FAULT STATUS O 5" 201-088 (42)
—_ A02-25B (5)
(6} A02-05p 5238 WRITE GATE AN e 'Llhzn T 6p JH0/PA2
| LR R
5] 190 H e P2 —HTes ON CYLe(W+R) 38 4/P201- 138 (42}
228 READ GATE N D98 N (R U A02-31A(S)
(6) A02-04B INTT or - 5 -
EE U-D5A 1 |
[ T . | va0 Lo Sra |
12N y-p5p 8 1 -5 y-030 140 Li'e
24A  ON GYLIN o 140 T 10
(9) A04-038 N_CYLINDER u-DsC 2n) y-p3af? g el Y
Dpac D4c2 1] @ se—g
T «OIUF T.onur-' | u-D3B
- - L _______ _J
NOTES: (@) USED ON LLYV REV L& BELOW
@ noT usep.
(@ FAULT CLEAR SWITCH LOCATED ON SWITGH PANEL ASSY.
USED ON MLYV REV M & ABOVE.
3. FOR AO5 VOLTAGE INPUT PINS SEE SHEET I3. CONTROL DATA cODe foenT owWe NO co [ Rev
et K HEAD SELECT, R+W AND 19333 c SMD 7490 DE
(3) s/C 10 WITHOUT 48140 AND BELOW. . CYLINDER FAULT
NORMANDALE
(8) s/C 10 WITH 48140 AND ABOVE . DIVISION LoG: A0S A
4 | 3 A 2 1



dY 00€TTEES

Te-v

4 | 3 L 4 2 | 1
207038 (19) CLEAR FAULT STATUS CLEAR FAULT_STATUS AO5-238 (12)
+5V
, B3RI
iy Ne NoUENTARY: 1o o[ 1
csRI0 _ CSRI st y 200 -
15K v & u-B2¢
2W | TEST 05 =
A SELE- -
v
+ CTED * 258 < TLEAR FAULT STATUS + MASTER FAULT CLEAR B83R2
C5CRI C5VRI 202K
sav L5 Sk Rl  c5Ra
o b et
4.4k 1% S 1K POWER-UP MASTER CLEAR WASTER
= 1% == 1 ‘ FAULT CLEAR
= +5V = = N [T 2.0 SEC | X7Y
RevR + 5V — Fop 3] 200 - 12
C5RS I u-828
1olOK U-c4
% 28 x/v
B1 2 pd .
Gl AOG-10A (16)
C5R7 +22V X7Y —_ __ AO5- @
A05- 1 AQT-31B (19)
348 . X 2] .- 200 PA PWR UP ,CLEAR OSB s\5-288 (35)
S5V 8l U-B3B All-05B (25)
Gl Al4-07B (33)
1B B +5V
T i X7 L (®ws
338 C5R6 200 P '
> ——
+22v 3 U-c2F A0S
+ VOLTAGE FAULT I6A
28 v ®
+5V
328 . .aov
38 I &) BA4R3 *
> - -42v T2 8 1N 1305 12 o 9 1K
B5R2 202 -4 8 -
1A uc
133K 2 128 ;830 B: 202 - 8 VOLTAGE FAULT @,2‘,4
L 1% 1Y LR S +5V U-B4C
344 = = BSR3 5 BSR4 Sl
TPA 1649K 3 133K
% |t1% T’3 g4§'|<
= -5V .
® 12A Ca2v —_ AOS
~VOLTAGE FAULT
s OLTAGE 108 . 5
G2 B4R4
RCVR 1K -
AS5R4 162C
+5V
5.80K U-24
% .
—20v. WA 20 X ke VOLTAGE FLT
SRS ASR2 oF. 12 | AOS- JAO2/PA2-  P/J201-
1e10K Gl 148 - 148 148
'{.'?x',( y 51% 2 2] 140 P [VOLTAGE FAULT 198 J/P201-14B (42)
. =V VWA )| . La
= 3 [
ASR
ASRI le21K £
WA 1% !
AS5CRI TEST L -8V
sy ——t SELE- = A02- I7A(5)
A5R6 ASVRI | CTED ASR8
A T . ki
/ 4.64 K
L :IG‘/. ) 1_\. u-c38
—22v = =
NOTES :
@ NOT USED.
@ S/C 10 WITH 48140 AND ABOVE.
@ 173H CHIP USED LLYV REV E & BELOW ‘CONTROL DATA CODE 1DENT DWG NO ™ Jrev
BRal] POWER UP, MASTER CLEAR 19333 c SMD 7490 v
AND VOLTAGE FAULT
NORMANDALE
DIVISION LOC: AOS sHeer 13
4 1 3 A 2 1




ze-v

L O0ETTEES

4 1 3 2 | 1
@ I3A_ READ ENABLE +5v
——————— ] C3R2
[ WRITE PROTECT SW " B . 2he
! JAO2- 140 P3N X7Y +agv 9 X7Y c3c 1%
I 08A 2 6 I3 |2, B3R4 9
'® I ¢ l U-E3A e 190 200 2 griAe ! =N 200 -
28 | I - " )
= J N u-e3s  u-53¢ | $83CAI vasn|  Jaiooer
{6) A02 -05A __ OFFSET WRITE PROTECT 27A B3CR2 ngRS 2 D
AC8- 148 i Si2w n_n. | 6. :
9804~ 3 '9-” [OCKTO-DATA 14A
09A 32A FAULT POWER STORAGE $B3R6 281 | 3NR u-campl @
> 339K =
-F== 660K
U *L soour | ®
1 1 {
E T sovec, il B . Is ]‘r s |s
AG4- Al6- T Hlow X/Y > ,_.I-,é/
o o OIA 9 —
12 (W) FAULT L 200 -p2 gE2R2 | o]0 beo vb2 WRITE PROTECT DELAY 318, AO2- I3A (6)
-_- U-C2A bt Rt JAOI-13A (40)
o = -__L.o.e sec| *8V £2Rs
,_-_[\ ® C2R6 YE2CR2
2 C3R3 - 30 =
31K
3 @ PWR_UP_CLEAR w0 ] C
1) A04-07 254 SERVO READY ] cor?
39K sno2- ! /’/’
X/Y TRIT ReRoY 0% I3A !
UNT LATCH 5| 200 —p&4 URIT_READY 5V
u-cac L -
10 2 ' 3 UNIT READY 288
12 | 175H 140 = =2 S A02-24A (5)
11 ). u-D28B ,—b U-ESA
c
[EINA B <4—
N
on . |8 UNT_READY 294 (7
15 @ 1IN y-pac
AN
8 . SPEED OR VOLT FAULT 21A
F 140 =128 A13-15A (31) B
A @WLTAGE FAULT 10N y-cac { g
+5
tv UP TO SPEED I7B, ,0u n3n ()
B4R6
2 S 309K v
9 @ gl C2R8
[ 4 — &
1 u-Bea 5] 15 X7Y
> |uFaape oo |8, 25 SEC DELAY 33A. p04 0op (1) |—
| u-c2D caes
+5V g‘./aur
vov T
BIRI = SHOSH CYELE 268
$BIR2 $BIR3 NS B:Ui“ c;‘;;s :5
QK 327K o P TO SPEED 26A: f04-268 (11)
! NOTES: (@) DELAY TIME FOR REF ONLY.
sict slsi7[s BIC3  +| BIC4 NOT USED. WRITE PROTECT SWITCH LOCATED
5(E Y [—-L.mur 648UF O ® ON SWITCH PANEL ASSY. A
1 O R 1L A &V () LED LOCATED ON SWITCH PANEL ASSY (®) CAPACITOR LOCATED UNDER LOGIG
«OIUF zr“v 9le = = 3. FOR 405 VOLTAGE INPUT PINS SEE GHASSIS AT LOCATION JAO4.
U-Bl_V .
B S/C 09 WITHOUT 37831,37869 & BLW
= ; CODE 1DENT BWG NO o | REV
25 SEC CONTROL DATA
® ; ] MISC. FAULT DETECT + SPEED 19333 SMD 7490 B
NORMANDALE DETECT )
DIVISION LOC: AOS SHEET |4
4 ] 3 4 2 | 1



I O00ETTEES

€Cc~-v

4 | 3 v 2 I 1
4
13A _READ ENABLE | ' e +5v
(@ > FREAD] ) g ] ra0
——— e — — 140 * U-E38 c3R2
WRITE PROTECT SW | 2 1y-E3a 1946K
! \ JAO2- L XY +azv 7Y cacl i
[ _T_—L 08A 13 00 -2 B30 L9 500 - |8
'® ——l— @2 10K
= 1 U-B3F. U-B3D 2700PF
L o .- o . B3CRI T000!
{6) AO2-05A __ OFFSET WRITE PROTECT 27A B3cR2 B3RS Ll
AOB-148B " 72w I
JAO4- [ 2 —ibn 'S:M L7 LOCK-TO-DATA 144 (7)
09A 32A B3RG u-
FAULT POWER _STORAGE B3RS e
] el ®
) SO0 UF |
(& T>50ve +[_E2ci
KL= T o .
IA04- AlG - — < 70" X7Y gzcm  E2R3
- |z®— uL 14200 ~p2sy gE2R2 | 51" 3 N 470 ) _ WRITE PROTECT DELAY 38, AO2- I3A (6)
< u-c2a 39K 19 UEz Y » JAOI-I3A (40)
) | +5v E2CR3 & £2R4
+5v = T 1e8X
= C2R6 =
L C3R3 220 £2cR2 K —sv
13 O PWR_UP CLEAR v ————
n aca-o7p 24 SERVO READY c2R? ) ®
v 309K - J;AOZ-I ya
UNIT LATCH 3] 200 — P UNIT_READY R +5V
. . . REII\DY u-cec Lo
2 5, 175 wo |2 UNIT READY 288 sco_p4a (5)
. 1N -
L, 028 Ebussn
3nfq N
S ]
10 8 UNIT_READY 294
141
15 (D ] - @
s u-D4c
1245M5 " (3) ﬁ
SN
s OF 1a0 L8 o SPEED OR VOLT FAULT 2IA. »|3_5a (31)
4 @ VOLTAGE FAULT 10N y-cac
+5v UP TO SPEED I7B, ,0. o3 (1
L B4Re
S +5v
s @/L 2 — 2 349K
1730 N3 C2R8
»d 4 g 10K
u-844 s a3 |, X7¥ -
2 |u-Fsahe 9N 500 |8 25 SEC DELAY 338,04 oo (1)
' u-c2p _]_ c2c3
+5v & 8UF
vov T ___
BIR! -
BIR2 $BIR3 Ve BRUSH_CYCLE :sa .
Sk 27K . UP TO_SPEED_26A; x04-268 (1)
) o\ NOTES: (%) DELAY TIME FOR REF ONLY.
BICI —|4 slsfr 5 | sios o mea | 40 |8 (@ NoT uSED. ® g{}lgﬁv G’%?{TEPCATN Estn;%gYLocnso
15 (E)— I —NRT A T UF Tg:}’“ UrE3C (2) LED LOCATED ON SWITCH PANEL ASSY (® CAPACITOR LOCATED UNDER LOGIC
«OIUF zl_bv 9le = = 3. FOR AO5 VOLTAGE INPUT PINS SEE CHASSIS AT LOCATION JAO4.
u-81_vj-2 SHEET 13.
T S/C 09 WITH 37831 BUT NOT 37869
- [CODE 1DENT DWG NO 144 REV
25 CONTROL DATA
sec @ i MISC. FAULT DETECT + SPEED 19333 SMD 7490 B
NORMANDALE DETECT
DIVISION LOC: A0S sneer |4
4 | 3 A 2 I 1



vi-v

HY Q0ETTEES

4 I 3 v 2 I 1
3 ! +5v
O] [2A ! & 5] 10 s
2| 120 > Ny-e3p car2
- 196K
JAO2~ ez XY ] BBR:42V X7Y c3c Yii%
{42) 4/P201 - 09 X222 OPERATOR WRITE PROTECT A—21 200 -p% AN 2RI 2N 200 -}8
N 82.50 N
. U-B3F B3CRI U-B3D 2foopr
(6) AO2 -05A __ OFFSET WRITE PROTECT é n e~ B3RS . o2 .
A08- 1 4B PEAD ALIGNMENT WRITE PROTECTR 72w i TSB =
JAO4- - 3 N7 14A
09A 32A FAULT POWER STORAGE $B3Re E20 R__U-C3A O)
> S 3u9K o T7US
il ;
:@ SOYPC_: _L IEUZFCI 2 6 8 {5
T +10% DB .
JAGS- AlG- = 0 X7Y ) ay 9I6/ cocri | E2cRs WRITE PROTECT DELAY
OIA 0IA szFAUU 11200 —p2s, SE2R2 PN M - ) (TO WRITER) 38, AO2-13A (6)
> U-C2A $39K 1R U| N JAOI-13A (40)
=+ -L-o.a sec| Y3V E2R3
Y C2RE +1%
SC3R3 220 E2CR2 A _v
2K
13 (C)_POWER UP CLEAR *5v
N A05-078 5258 SERVO_READY con?
o 3o9K , oz
==y 09
sy UNIT LATCH 31 200 —pEcd UNIT _READY 4/P201-13A42)
o . REfDY u-cac
D2RI S 3 UNIT_READY 288 _
349K 12 o 175 . 140 =4 2 " =X AC2-24A (5)
(|, v-b2e U-E5A o I
13nfo h8 13Nu-e4D
4 5 o
2 175 T
; 3 |°0 u-2a ON 4 L8 UNIT READY 29A 0)
15 (D) pC [ -
] sz i U-D4C
N -
ISO 1a0 |8 o UPTOSPEED + VOLT FAULT 21A_ a\3_5a (31
O VOLTAGE FAULT 10N y-cac
+5v UP TO SPEED 178, , 04 03a (1)
LBaRre
L ® e
15 (6) a
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